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FREE TRAP SELECTOR 


It's important to have the right 

trap in the right place 

New 20-page selector tells quickly 
and easily which is the 

right Yarway trap for any application 
Write for your free copy. 


8-hour job now takes 4 hours 


At a western magnesium reduction plant thing besid g ium 


has just been reduced. The steam at the end of the 
1% mile long steam line wasn't so hot—and neither was the production record 
of the plant at that location. 





Then 26 old-type steam traps were replaced with Yarway Impulse Traps. 
Now there is only a 15° temperature drop from the boilers 

to the end of the line. Most important, the plant 1% miles from the boilers 
is now able to do work in 4 hours that previously took 8 hours. 


That's trap efficiency ! It’s evidence of the fact that Yarways are 
designed to send the most premium B.T.U.’s at top 
temperatures into your p or product. They get equipment 
hotter, sooner . . . and keep it hot. 





Other Yarway features—small size, one moving part, 

easy installation, low maintenance, low cost, stainless steel 
construction. Nearly 750,000 Yarways have already 

been installed. For your Yarways, see a nearby industrial 
distributor . . . 216 stock and sell Yarways. 


YARNALL-WARING COMPANY, 128 Mermaid Ave., Philadelphia 18, Pa. 


the steam trap 


designed with more production in mind 
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A High Cy Product Gives You 


1 
ACCURATE PERFORMANCE 


PERIOD 


WITH A MINIMUM 
OF MAINTENANCE 


Accurate Control Valve Performance Over a 
Long Period Requires 


amin 


While ACCURACY is the No. 1 Quality Factor in Control Valve Performance, 
you get your money's worth only from a valve which you can depend on to give 
you accurate performance over a long period; one which is built with foreknowledge 
of the severe conditions under which it may have to operate and which is designed 
to stand up under those conditions. In Masoneilan Control Valves — this’‘money's 
worth"’ doesn't just happen. It is the product of long years of experience skill- 
fully applied. ; 


Here is how Masoneilan Control Valves 
are designed and built to assure this stamina 


wv 


Over-all Strength 

Cast iron yoke and enclosed spring barrel of heavy 
cross-section, rigidly attached by large diameter 
forged steel drive nut to one piece steel bonnet, 
which is in turn heavily bolted to the body, make 
up a superstructure which will not deform in 
rough handling to cause misalignment. 


Strength of Individual Parts 

Steel Diaphragm Case combines lightness, high me- 
chanical strength and high safety factor in case of 
severe Over-pressuring. 

Spring Stem — Steel Diaphragm Button Welded As- 
sembly assutes continuous service even under con- 
ditions of excess line vibration. 

Heavy Springs for low stress — retain exact cali- 
bration for an indefinite period. 

Bolted Stuffing Box on sizes 2” and larger; on smaller 
valves threaded construction has §-thread min- 
imum engagement; insures enduring safety. Lubri- 
cator is 4” NPT size minimum. 

Large Diameter Spring and Valve Stems directly 
threaded together without adapters (plus Kevlock 
on sizes 3” and up) provides strongest construction. 


Stem-to-Plug Fastening threaded and pinned by 
means of grooved, self-locking pin; special method 
of pinning insures tightness, prevents shearing 
Heavy Plug ond Guide Sections insure strength for the 
severe applications. 

Piloted Seat Rings with heavy shoulders and long 
threaded section plus narrow seating surface in 
bridge wall prevents distortion and assures tight 
joint. 

Piloted One-piece Bonnet and Blindbead heavily bolted 
to body. 

Fully Retained Gaskets of corrugated armco iron or 
special alloys for tightness and durability. 


Corrosion Resistance 

Diaphragm case Parkerized inside and out, then 
painted; yoke, spring case and body assembly, 
painted; springs treated to resist rust; all trim 
parts made of stainless steel. 

Selection of Materials for special operating 
conditions includes variety of body materials; 
special alloy trim; plugs and seat rings heat treated 
and/or faced for erosion resistance; variety of 
packing materials and lubricants. 


In selecting control valves consider a// the quality factors — the factors which 
insure accurate performance “for a long period,” with a minimum of main- 
tenance. For the sum of a// the quality cues is the Quality Coefficient (Cg) 
and in comparing cost, remember that rea/ cost includes invoice price p/us 
cost of maintenance and down-time. Thus among comparably priced valves 
the best buy is the one with the highest Quality Coefficient. For 


" Price 
Real Cost = —— 
Ce 


MASON-NEILAN REGULATOR CO. 
1182 ADAMS STREET, BOSTON 24, MASS., U.S. A. 

Sales Offices or Distributors in the Following Cities: New York + Syracuse + Chicago + St. Louis + Tulsa 
Philadelphia « Houston + Pittsburgh « Atlanta + Cleveland « Cincinnati « Detroit « San Francisco 
Salt Lake City + El Paso + Boise + Albuquerque + Charlotte « Los Anyeles + Denver 
Appleton + Corpus Christi « New Orleans + Mason-Neilan Regulator Co., Ltd., Montreal and Toronto 





How to get the most from your high 
temperature tubes: Ask the experts! 


oe ES are you can find several high 
temperature steels that will solve your 
heat, pressure, corrosion and oxidation 
problems. But there's only one steel that 
will give you maximum tube life per dollar 
—the best life/cost ratio. 


The Timken Company metallurgists— 
the recognized authorities on high temper- 
ature steels—can help you find that one 
steel. With a background of 20 years of 
steel development and with 23 different 
analyses at their disposal—plus wide fieid 
experience—they are qualified to help you 
choose the correct analysis for your appli- 
cation. And whatever analysis is recom- 
mended, you can be sure of uniform quality 
because the Timken Company carefully 
controls quality from melt shop through 
final inspection 


Our “RSQ” — Research, Supply, Quality 
—can solve your tube problems. Ask the 
experts! The Timken Roller Bearing Com- 
pany, Steel and Tube Division, Canton 6, 
Ohio. Cable address: ““TIMROSCO”. 














The Timken Company pioneered in testing high temperature steels. 
Hot twist apparatus shown here is used to evaluate the hot working 
characteristics of high temperature steels. 


Specialists in alloy steel —ineluding hot rolled and cold finished alloy 
steel bars—a complete range of stainless, graphitic and standard tool 
anaiyses—and alley and stainless seam/exs stee! tubing 
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Use Them for Draining Scrubbers, 
Separators, Drip Pockets, Aftercoolers 


HERE’S a dependable, positive-acting trap: 
when sufficient water accumulates in the trap to 
float the ball and overcome the tension in the 
bowed flat spring shown in the drawing above, 
the spring snaps the valve wide open. As water 
shoots out the float drops, bending the spring 
until it snaps the valve shut. Thus, with the 
valve either wide open or tightly closed there 
is no hunting or dribbling nor will fine dirt 
particles prevent the valve from seating tightly. 
You get fast, automatic drainage with no gas 
loss. These traps have been widely proved in 
gas system and compressed air service. Ask your 
local Armstrong Representative for additional 
details and prices on the No. 71-315 trap. 


ARMSTRONG MACHINE WORKS , 
852 Maple Street © Three Rivers, Michigan /c 


ARMSTRONG 
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ARMSTRONG 
“SNAP-ACTION” TRAPS 


ae water from gas systems 


No. 71-315 Snep-Action Traps used in Colifornic to 
drain water from gas scrubbers. 


@ FORGED STEEL...for safety at pressures to 1000 Ibs. 


@ SPRING-POWERED VALVE ACTION .. . elimin- 
ates dribbling, hunting and leaking. 

@ HARDENED CHROME STEEL VALVE AND SEAT. . 
insure maximum wear resistance and long life. 

@ STAINLESS STEEL TRIM. . . protects against 
corrosion 

@ LARGE CAPACITY... 585 ibs/hr at 400 psig, 
840 Ibs/hr at 1000 psig — meets nearly all 
drainage loads. 

@ GUARANTEED PERFORMANCE .. . the same 
famous “satisfaction or money back” guarantee 
that covers every Armstrong Inverted Bucket 
Steam Trap. 


SEND FOR CATALOG 


New 12 page condensed catalog 
gives latest data on all Armstrong 
Traps. Ask for o copy. 


GAS TRAPS 








The NULLMATIC Controller was 


a new development in 1947. Its friction-free opera- 
tion set new standards for control instruments. 


Now—four years and 4315 Controllers later—users here 
and abroad have proved the advantages of this stack-type 


design. 


Pneumatic Force-Balance Operation 


Controller lag is practically eliminated. 


Simplicity of Field Maintenance 


Diaphragms will withstand 100 psi. The pilot 
valve, restrictions, and needle valves—the only 
other working parts—can be removed easily, 
for cleaning. 


Pre-formed 
Diaphragm 
(actual size) 


Four Years of Know-How 

As the result of field experience, many improve- 
ments have been made since the first production 
units—although these first Controllers are still 
operating continuously. 


Now, the performance is further improved 
by the use of pre-formed diaphragms in the 
throttling unit. This major 

advancement in design 

results in a 50% reduc- 

tion in over-all spring 

rate—the one factor 

which best serves as a 

criterion of over-all per- 


MOORE PRODUCTS CO., PHILADELPHIA 24 | 
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ALL NULLMATIC Controllers S 


meet the following perform- 
ance specifications: (These 
values are conservative—the 
results of tests on standard 
production instruments, using 
3 to 15 psi operating range 
and 25 psi supply pressure. 
Many tests have shown even 
better values.) 


% RESPONSE LEVEL 
The output is sensitive to changes 
in the measured variable—as 
small as 0.01% of full range. 


*® TRACKING 
The measured variable and the 
control point align within 0.5% 
of full range. 


*® REPRODUCIBILITY 
OF OUTPUT 
—within 0.3% of full range. 


* AIR CONSUMPTION 
—0.2 scfm (in balance, on dead- 
end service). 


* OUTPUT CAPACITY 
—wup to 3 scfm. 


Send for 
this 
New Catalog 


Bulletin 5011 contains additional 

performance data and complete 

information on NULLMATIC Con- 

trollers, M/P Control Stations, 

Derivative Units, and M/F Relays Model 50— 

for interlocking control circuits. Remote Set Type 


Branch Offices: CHICAGO, DETROIT Subsidiaries: Moore instrument Co., Ltd., TORONTO 
HOUSTON, LOS ANGELES, PITTSBURGH Air Clocks, Inc., HUNTINGTON STATION, N. Y 
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TO CENTRALIZE 


OPERATING DATA aad save money 


WITHOUT ENDANGERING 
YOUR PROCESS 
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In as little time as 2 seconds per point, Speedomax Multipie-Point Recorders cen- 
tralize data about temperatures or other conditions scattered throughout process units. 


one recording instrument pays off. It saves panel 


; Caan operating data from process units on 


space. It lowers the recording cost per point. It 
}warns of upsets in ample time for your men to act. 
Ht does all this . . . IF the instrument checks operating 
‘conditions frequently enough—fast enough. 

With Speedomax Multiple-Point Recorders, you get 
Mot only the inherent savings in centralized data, but 
maximum information about critical process operations. 
(At the fast rate of 2 seconds per point (or 3 or 4 seconds, 
if preferred), they can whip through as many as 16 or 
20 similar variables in as little as 32 or 40 seconds. 
Where an extremely critical variable is involved, that 
point can be recorded more frequently than the others 
=in the sequence of 1, 2, 1, 3, 1, 4, 1, 5, ete. 

§ In addition to this recording speed, other features 


LEEDS & NORTHRUP CO. 


give superior performance. A soundly-designed amplifier 
and electronic circuit assure unusual accuracy and sensi- 
tivity over range spans as narrow as 100 F. Instrument 
performance is unaffected by vibration. The quantity 
measured may be temperature, pH, speed, weight or 
electrical load. 

The next time you want to bring temperatures or 
other data to a central point, make sure you do it 
safely . . . by getting the speed you need to guard 
against sudden upsets. Specify Speedomax Multiple- 
Point Recorders. For additional information about these 
instruments, just check the coupon and return. 





LEEDS & NORTHRUP CO. 

4923 Stenton Ave., Phila. 44, Pa. 

Please send Speedomax Catalog ND46. 

Please send information about applying Speedomax Multiple- 
Point Recorders to 











dri. Ad ND46-700(1) 
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NARROW PARTICLE SIZE RANGE 7 3 


ALCAT MS Catalyst is produced in this , 
large, modern spray dryer... which 4 

assures the narrowest possible particle size 

distribution range. 

Whether you use MS or Ground type, the 

Nalcat facilities offer you catalysts that are 

characterized by high activity, chemical purity 

and excellent resistance to attrition. 


Write for further details. 





December, 1951—A Gulf Publishing Company Publication 





THEY DON’T GIVE FIRES 
A CHANCE TO GET AHEAD! 


Volatile liquids, once ignited, don’t wait for the Fire Department. 
You'll have a raging inferno on your hands in minutes unless the point 
Deluge Systems, Wet Pipe Systen.s, of origin is quenched in seconds. 
Dry Pipe Systems, Water Spray and 


Fog Systems, Rateof-Rise Sprinter RE AW OKNOX FOG SYSTEMS 


Systems, and Foam and Carbon 

Dioxide Extinguisher Systems. with rate-of-rise thermostats are always ready for instant action. At 
the first indication of dangerous temperatures they sound an alarm 
and start a dense, quenching fog of water to the “hot spot.” Rapid 
dissipation of heat prevents the development of high temperatures, 
possible bursting pressures, and confines the damage to a small area. 
Blaw-Knox Fog Nozzles have no screens to clog, do not 
require treated water and maintain their effective spray pattern even 
at reduced pressures. 


At your request a Blaw-Knox Engineer will make a survey of your fire 
hazards, secure your insurance underwriter’s requirements, prepare a 
preliminary layout of a system that will give you the utmost in fire 
protection, and submit an estimate of costs—all without obligation. 


BLAW-KNOX SPRINKLER DIVISION of Biaw-Knox Construction Company 
Always on the job 829 Beaver Ave., N.S., Pittsburgh 33, Pa. 


prynwyy ee 
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High-level reactor exchenger built 
for one of the world's largest Ethanol 
plants, showing copper-lined chan- 
nel and removable copper pass rib 
with unusual reinforcement designed 
to give support against high pressure 
drop at elevated temperatures. 


How A.0.Smith 
protected heat 
transfer equipment 


from the effects of Phosphoric Acid Corrosion 
and Hydrogen Diffusion 


The problem was solved for Stone & Webster 
Engineering Corporation of Boston, engineers 
and designers of the Chemical Project of the 
British Petroleum Chemicals, Ltd., at Grange- 
mouth, Scotland, with this deoxidized copper- 
lined, high-level reactor exchanger. 


Our metallurgical laboratories ran tests on vari- 
ous materials in collaboration with Stone & 
Webster Engineering Corporation and Shell De- 
velopment Company, the process licensor, which 
aided them in establishing deoxidized copper 
as the most suitable material for the protective 
lining. 


Our welding laboratories then determined pro- 
cedures to be used in the shop for welding 
copper to copper, copper to steel, and silver- 
soldering copper to steel. 


Combining all laboratory assistance with the 
experience of the A.O. Smith heat transfer and 
mechanical design groups made production of 
this unit possible. 


A.O.Smith has been retained as consultants on 
today’s most complex heat transfer problems and 
the facilities employed in solving them are avail- 
able to you. 


AO.Smith 





INDUSTRY COMES TO A.O.SMITH 


WITH HEAT EXCHANGER PROBLEMS VESSELS »- HEAT EXCHANGERS 


Boston 16 + Chicege 4 + Clevelend 15 + Bellas 2 + Denver 2 








Sen Francisco 
Interretional Division: P.O. Bex 2023, Milwevkee 1 
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FISHER TEFLON 
V-RING PACKING 


@ No glend leckage. 

@ Used on wide range of pressures 
without appreciable change in fric- 
liminati of int and 
adjustment. 

@ No valve stem lubricators required. 

@ Chemically inert to all fluids up to 
450° F. 





TYPE 57T 


Diaphragm motor 
valve equipped 
with Fisher Posi- 
trol valve posi- 





1. Large superstructure for power to 
overcome friction losses. 


2. Fisher Tefion V-Ring Packing 
requires no lubrication. 


3. Wall sections and boltings conform 
with ASA code. 


4. Yoke mounting boss for valve 
positioner 


5. Quality controlled materials and 
workmanship. 


TYPE 567 





Petroleum Refiner—V ol. 30, No. 12 





Illustrated here are just a few of the complete 
line of Fisher Governor Company diaphragm 
motor valves. They are manufactured to handle 

sure conditions up to 10,000 pounds, for 
high pressure drops, for handling contaminated 


TYPE 57T-DA 


High pressure dio- 
phragm contro! 
valve. Available 
in small sizes for 
3000 ths. and 
6,000 ths. work- 
ing pressures with 
angle body. 


Pewer ectuctor | 
suitable for up to 

5,000 ls. onbat- TR 
enced thrust. “ 


TYPE 461-462 


Diephragm motor 
valve with Sweep- 
Fle angle body 
and continuous 
connected hand- 
wheel diaphrogm 
motor operator. 


TYPE 1657S 


Three-way die- 
phragm moter 


flow diversion 
work. 


TYPE 7700 


Dicphragm motor 
valve with butter- 
fly valve construc- 


TYPE 57T-L 


Single seated, 
flapper check for 
low pressure drop 
installations such 
@t meter runs. 


TYPE 1657T 


Three-way valve, 
dewble pert, 
double disc, full 
throttling. 


TYPE 57T 


Stenderd die- 
phragm meter 
valve, available 
with variety of 

valve con- 
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Leaving the STRESS 
where it belongs... 


Stress relieving prefabricated piping with highly 
developed equipment and special techniques is one 
reason why exacting specifications are met with 


IGRINNELL PREFABRICATED PIPING 


Grinnell received an order recently for stress relieving 
prefabricated piping to these specifications: — 


“All fabricated pieces shall be normalized and drawn by 
heating to a uniform temperature of 1700°F (plus or 
minus 25°F). This temperature shall be maintained on 
a basis of one-half hour for each quarter inch of wall 
thickness of the heaviest pipe in the furnace charge fol- 
lowed by air cooling not less than 600°F. All pieces shall 
then be reheated to 1425°F and held at temperatures as 
above. In no case shall the time be less than 2 hours... 
Cool at a controlled rate not to exceed 200°F per hour 
until 600°F is reached .. .” 


Grinnell, of course, met these specifications precisely. In 
fact, fabricating industrial piping today demands the 
maximum in versatility and precision. 


Modern power plants, for example, need piping of heavy 
cross-sectional area and definite alloy composition to 
provide high temperature stability, resistance to creep 
and graphitization. Chemical and oil refining processes, 
on the other hand, must have piping of high chrome alloy 
to impart strength at high temperatures, resist corrosion, 
withstand impacts at low temperatures. Heat-treating 
often is the only answer — either to restore properties 
affected during fabrication, or improve original properties. 
Rhode Island 


Grinnell Company iInc., Providence, 


GRINNELL’S AUTOMATIC 
HEAT-TREATING FURNACE 


performs with positive efficiency. This 
versatile stress-relieving unit, measuring 
12 by 12 by 40 feet and using gos or oil 
er both as fuel, was designed to give 
full program control for the entire range 
of working temperatures. It provides in- 
strument contro! of rate of rise in tem- 
perature of the charge, length of time 
for holding at the predetermined temper- 
ature level, and cooling rate. Two re 
cording controllers are provided for the 
furnace and a separate 6-point recorder 

the temperatures of the charge 
simultaneously during the treating cycle. 


- Neal 


Exterior View of Building 


In heat-treating, as in everything else for piping, 
Grinnell has the experience and the costly equip- 
ment to fully protect large piping expenditures. 
That is why it will always pay you to call on 
Grinnell for al/ of your piping needs. 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


Sales Offices and Warehouses in Principal Cities 





pipe and tube fittings ° welding fittings 
Grinnell-Seunders diaphragm volves * pipe * 
supplies * Grinnell avtomotic sprinkler 


fire 


industrial 


engineered pipe hangers and supports * 
pretabricated piping 
protection 


Thermolier unit heaters * valves 
water works supplies 
end cooling systems 


* plumbing ond heating specialties * 
systems * Amco humidification 
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” plants serve 


many industries’ 
needs for... 


PIPE INSULATION 
Amecel 

Unibestos No. 750 
Unibestos No. 1200 


UNIBESTOS INSULATING 
BLOCK 


UNARCO METAL FACED 


INSULATING BLANKETS EVER BETTER INSULATION SO THAT INDUSTRIES CAN 
INSULATIONS.. 


TAILORED-TO-FIT a7 
Save Btu’s on pipes of peace or war 


SEWN AND CEMENTED 
INSULATING BLANKETS 
Whatever your insulation problem, whether it is to retain heat or cold; whether it 


is a conventional pipe application or a unique or complicated condition involving 
close quarters and the need for the most rugged construction, Unarco has a type 
of insulation to help you meet the problem most efficiently and economically. 
Unarco engineers utilize the best material for the job with many exclusive Unarco 
construction features that have made these insulations a standard in industry. 


Write for copy of ‘‘Mobilized to Serve You"’ 
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Steam —hot and working hard! 


VAPOR PIPING to heater, 
insulated with “Featherweight” 
85% Magnesia sectional insu- 
lation, 2°’ thick. 

thick. 


EXHAUST STEAM PIPE from 
turbine to hecter. Insulation: 
“Featherweight” 85% Mag- 
nesio sectional insulation, 14’ 


HEATER, insulated with 
“Feotherweight” 6°> Mag- 
nesic blocks, 114" thick, and 
A" thickness asbestos insulat- 
ing cement. 


These Keasbey & Mattison Insulations keep heat 
on the job—keep heating costs down! 


K&M Hy-Temp Insulation, “Featherweight” 
85% Magnesia is efficient and practical for 
temperatures up to 1900° F. 


Steam is expensive to produce... and far 
too valuable to waste. That’s why “‘Feather- 
weight”@ 85° Magnesia was the insulation 
used in this large Southwestern utility plant. 


“Featherweight” 85% Magnesia gives maxi- 
mum protection against heat loss—keeps steam 
“ton the job” wherever and whenever it’s wanted! 


This is but one of thousands of installations of 
“Featherweight” 85° Magnesia Insulation— 
on ships, in power plants, in the chemical 
process and food industries. With a background 
of more than 60 years’ service, ‘‘Featherweight”’ 
is today one of the most widely used and 
favorably accepted insulations for temperatures 
up to 600° F. When used in combination with 


KEASBEY & MATTISON 


COMPANY - AMBLER - PENNSYLVANIA 


Ask your distributor, who is also an experienced 
applicator, for complete information on 
“Featherweight” 85% Magnesia, or any insula- 
tions in the complete K&M line. Or, write us. 





The newest development in thermal insulation: 
“KaytherM" High Temperature Blocks 


A product of years of research and development ! 
“KaytherM” provides maximum efficiency up to 
1500° F. It is molded to size . . . incombustible . . . 
insoluble in water ...has exceptional strength 
and high dimensional stability ...is light in 
weight ...ecasy to handle ...quickly applied. 
Available in flat blocks 6" x 36’; in thicknesses 
of 1", 1%", and 2”. 











Maluse mace Uaheslas... 


Keasbey & Mattison has made 
it serve mankind since 1873 
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THICK FELT DISCS PROVIDE 
SUPER FILTRATION. 


Ree 3 Bee a Be 


, 
7 
\ 


| | 
pt 
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DOUBLE ACTION PRINCIPLE REMOVES MOISTURE 
AND DIRT TWO WAYS—Here’s the greatest pipe 


line filter ever developed for removal of every 
trace of foreign matter, condensed oil and mois- 
ture. Compressed air is cleaned by both mechanical 
separation and filtration{absorption. Air entering filter 
inlet (1) strikes Deflector Cup (2) by which heavier 
droplets of water and dirt particles are directed to sides 
of Housing (3) and thence downward at high velocity 
to base where liquid and heavier particles are deposited. 
The mechanically cleaned air then passes at low velocity 
thru the Discs (4) which filter the air and absorb the 
last traces of oil and moisture. Clean, dry air passes out 
thru fine mesh Bronze Screen (5) and Outlet (6). Swing 
Bolts (7) on head for easy inspection are optional. 





Originally designed for the protection of pneumatically 
operated control apparatus, these revolutionary filters 
are now used as a primary or final stage of filtration for 
an ever-increasing number of tools, devices and proc- 


esses. Many highly successful installations are reported ABSORPTION FILTER 


in which no other filter had proven satisfactory. 


A complete range of sizes available, handling 
capacities from 5 to 100 CFM free air at 80 lbs. 
Request Bulletin B-1 A, mentioning problem involved for specific gauge pressure in standard pipe sizes from 
engineering information. Please direct your inquiry to Dept. 47. 4" to 2”. Model illustrated is AAPHS (swing- 

bolt head). Available also is Model AAPH, 
identical except for bolted-head construction. 





paw a ee 
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Anybody Can 
Take Care of a 


BRISTOL 
SERIES 900 
CONTROLLER 





Only One 
Simple Adjustment 


Write or call your local Bristol representative. And write for Bulle- 
tin Al20. THE BRISTOL COMPANY, 111 Bristol Road, Waterbury 
20, Conn. 


BRISTOL 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
18 Petroleum Refiner—V ol. 30, No. 12 








POWELL 


is more than 
a name 
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ALL-METAL EQUIPMENT 
USED TO PRODUCE 
DE-IONIZED WATER 


Mineral content reduced to 
less than 10 parts per million 


The equivalent of distilled water, with a mineral con- 
tent of less than 10 ppm—a 96% reduction—is flowing 
from the all-Monel de-ionizing system at the Swansboro 
Ice Company, Swansboro, North Carolina. 


This equipment operates on the two-stage cation- 
and acid-removing principle. In the first stage, mineral 
salts are converted to their equivalent acids by exchang- 
ing the original cations for hydrogen ions. The second 
stage removes the entire acid molecule, leaving the efflu- 
ent water free from the original dissolved solids. 





This is the only process, other than distillation, which 
removes all ions from water. But since such high purity 
water is obtained by de-ionization, even a trace of metal 
pick-up can seriously alter the final purity. 


Therefore, metal equipment used must be virtually 

inert to the water carried through it. For several years, 

piping and fittings of Monel had been used in de-ioniza- 

tion, but it was not realized that entire units could be 

made of Monel. Then, with the Swansboro installation, 

it was proved that Monel’s resistance to water was so This all-Monel de-ionization unit, in service at Swans- 
| high that metal pick-up from it would affect water boro Ice Company, Swansboro, N. C., reduces the 
mineral content of well water from 250 ppm to 10 
ppm, with flow of 500 gallons an hour. The entire 


After the equipment had been in use for an entire unit is Monel, except the side tanks containing re- 
; > ie generating materials—yet after a full summer's opera- 
_ summer, producing 500 gallons of de-ionized water an tion, dese tiad been no detectable metal pick-up, 

hour, the fabricator, Hungerford & Terry, Inc., of Clay- according to the fabricator, Hungerford & Terry, Inc., 
ton, New Jersey, reported that there had been no de- Clayton, N. J. 


jfectable metal pick-up from the Monel surfaces. 


| purity negligibly, if at all. 


Right now nickel and nickel alloy deliveries are ex- 
tended because so much is being diverted for essential ae” Nama 
defense production. But if you have a high-purity prob- NICKEL Bevin ALLOYS 
lem, here is a practical suggestion: — 
“a is [2g MONEL® + “R”"® MONEL + "K"® MONEL + "KR" ® MONEL + "5" MONEL 
Write INCo’s Corrosion Engineering Service, outlin- 
: NICKEL * LOW CARBON NICKEL + DURANICKEL® 
ing your problem. They will be glad to help you search diene a 
out a solution. e 5 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall Street, New York 5, N.Y. 
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There’s no mystery about the preference for 
performance-proved ALCO Aircoolers. These 
efficient units are used everywhere by the oil 
industry to cool jacket-water, gas, engine lube 
oils, and to condense steam, vapors, etc. Users 
prefer them because they have five major 
advantages: 


1. LOW COST—Goes way beyond first cest. 
ALCO standardized parts . . . broad heat-trans- 
fer experience ... volume production . . . plus 
correctly engineered safety factors... insure 
real economies. 


2. FLEXIBLE DESIGN—You can get either the 
radiator core or fintube type cooler from ALCO, 


powered by electricity, steam, gas or oil. 


3. EFFICIENT PERFORMANCE—Induced draft 
design eliminates the chance of recycling hot 
air with a subsequent loss in heat transfer. 


4. EASY MAINTENANCE—Fewer parts, easy 
accessibility and better wearing characteristics. 
5. QUICK INSTALLATION—For fast field as- 


sembly, every part is marked and identified on ALCO Aircooler cooling jocket water for Diesel engines 
assembly drawings so that no specialized labor 


is required. 





Send now for free catalog, or call your nearest 
ALCO Sales Engineer at Beaumont, Chicago, 
Houston, Los Angeles, New York or Tulsa. 
Plants at Dunkirk, New York, and Beaumont, 
Texas. 


In step with tomorrow—A.co Aincoo.ers, Heat Exchangers, Evaporators, Feedwater Heaters, Pressure Vessels, Pipe 
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Precision-made to the design you need... 


Goetze Heat Exchanger Gaskets stay on the job longer! 





Whether your specifications call for a simple 
or complex design, you can depend on Johns- 
Manville Goetze heat exchanger gaskets to do 
the kind of sealing job that costs you less in 
the long run! 

That’s because they are carefully hand- 
tailored to assure the accuracy of fit soimportant 
in heat exchanger service. Every detail of con- 
struction reflects the craftsmanship that goes 
into the fabrication of these better gaskets. 


Johns-Manville 


You'll find no wrinkles or cracks on the corners. 
Lap widths are ample, rib widths uniform. 


More than 60 years of gasket-making ex- 
perience is your further assurance that when you 
put a Goetze heat exchanger gasket on the job, 
you can count on it to stay on the job for a 
long time. For further details and a prompt esti- 
mate of cost, send us a blueprint or template. 
Just address Johns-Manville, Box 290, New 
York 16, New York. 


Gotlgé GASKETS 


THERE'S A JOHNS-MANVILLE PACKING 
AND GASKET FOR EVERY SERVICE 
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Shell’s fuel oil additive saves 


money four ways for refiners: 





1. Ionad 17 eliminates filter screen clogging . . . the largest 
single cause of service troubles in domestic oil burner equipment. 
Burner parts are also kept free of tars and resins. 


2. Ionad 17 makes fuel oil stocks more compatible. 


3. Ionad 17 minimizes treatment of fuel oil stocks. In many 
cases the cost of adding Ionad 17 is more than paid for by savings 
in reduced fuel oil treatment alone. 


4. Ionad 17 prevents the accumulation of sludge on tank bot- 
toms. As a result, tanks require less frequent cleaning. 


Ionad 17 is a stable concentrate that is readily soluble in fuel 
oil stocks. It prevents the agglomeration of the tars and resins 
that form in most fuel oils from the polymerization of olefins. 
Its advantages are now available to refiners of fuel oils—get 
complete information from the nearest Shell Chemical office. 


SHELL CHEMICAL CORPORATION 


CHEMICAL PARTNER OF INDUSTRY AND AGRICULTURE 
Eastern Division: 500 Fifth Avenue, New York 18 
Western Division: 100 Bush Street, San Francisco 6 
les Angeles + Howsten + Si. Lewis + Chicege + Cleweland + Seston + Detrolt + Newerk 
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Where Service Requirements 
demand the finest eee 





: 
; Valve Buyers, as well as instrumentation 
| engineers are specifying ANNIN Valves for 
| critical fluid control applications where 
| valve performance must be accurate and 
dependable. New revolutionary principles 
provide an additional range of possibilities 
) in working out instrumentation schemes. 
| Although new and different to many valve 
» users, Annin single seated Valves have been 
| thoroughly time-tested and field-proven in 
thousands of applications in all phases of 
industry. 


Superior performance at temperatures from 
—300° F to 1000° F and at pressures up to 
3000 psi, plus lowered maintenance te in- 
ventory costs make ANNIN Valves first 
choice among valve users everywhere. It will 
pay you—in superior performance and lower 
operating costs—to investigate. Send today 
for Bulletin. 


Precise control of hard-to- 
handle fluids. Powerful 
piston action combined 
with sensitivity and sta- 
bility. Integral null type 
positioner eliminates ex- 
ternal attachments. 


Piston actuated by pres- 
sure regulated by 3- or 4- 
way solenoid pilot valve. 
Powerful valve action by 
remote control. Fast 
shockless action in all 


types of service. 


Valuable companion in 
shut-off service to the 
Domotor under same 
operating ranges. Inter- 
changeable characterized 
trims make it valuable for 
batch and non-continuous 
fluid processing control. 


REMEMBER — Teflon Chevron packing has been standard equipment on all Annin Valves for over two years. 


THE ANNIN COMPANY . 3500 UNION PACIFIC AVENUE * LOS ANGELES 23, CALIFORNIA 


24 
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Every day more and more petroleum companies are 
discovering the efficiency and economy of ALCOA 
Activated Alumina for the dehydration of liquids, vapors 
and gases. They know that it’s one of the most effec- 
tive desiccants they can buy. Dew points as low as 
minus 160° F.—and even lower—-can be obtained, and 
ALCOA Activated Alumina can be used for an almost 
indefinite number of drying cycles. 

ALCOA Activated Alumina has high resistance to 
crushing, shock and abrasion . . . will not soften, swell 
or disintegrate even when immersed .in water . . . is 
non-toxic . . . non-corrosive . . . high in purity 
practically iron-free. 

ALCOA Activated Alumina is used to adsorb certain 


without advertising matter, suitable for framing P 
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gases and vapors from gaseous mixtures, and serves as 
a catalyst and catalyst carrier. 

What do you dry? How dry do you want it? Whatever 
your answer, it will pay you to investigate ALCOA 
Activated Alumina. We will gladly send you com- 
plete information, Write to: ALUMINUM COMPANY OF 
America, Cuemicats Division, 617m Gulf Building, 
Pittsburgh 19, Pennsylvania. 


*Reg. T.M., Aluminum Co. of America 


oMeoa Chemicals 


ALCOA] ALUMINAS and FLUORIDES 


ALUMINUM FLUORIDE - SODIUM FLUORIDE - SODIUM 
ACID FLUORIDE - FLUOBORIC ACID - CRYOLITE - GALLIVE 





) 
eater 


: ‘ : {uel cgsts 


The Ljungstrom operates on the continuous re- 
generative counterflow principle. The heat trans- 
fer surfaces in the rotor act as heat accumulators. 
As the rotor revolves the heat is transferred 
from the waste gases to the incoming cold air. 


The Ljungstrom air preheater has 
proved its value in industrial and util- 
ity plants throughout the country. 
That is why every year a constantly 
increasing percentage of the installed 
boiler capacity is equipped with 
Ljungstrom air preheaters. 


Your fuel costs will be lower too, 
when your boiler is equipped with 
the Ljungstrom air preheater. The 
regenerative design of the Ljungstrom 
permits reliable operation at low exit 
gas temperatures. This assures the 
greatest possible heat recovery... 
reduces the amount of fuel required. 


If you are planning a new installa- 
tion, or expanding your present one, 
our engineers will welcome the oppor- 
tunity to show you how the Ljungstrom 
air preheater can raise the overall 
efficiency of your plant. 





THE AIR PREHEATER CORPORATION 


60 East 42nd Street, New York 17, N. Y. 
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YOUNG OFFERS... 


EFFICIENT HEAT TRANSFER 


IN WATER, OIL, GAS COOLING-STEAM AND VAPOR CONDENSING 
. ee ve ; 





“Blee 


. 


In addition to the field-tested products shown above, _ bility of all Young products. For example, the popular 
Young offers: gas, gasoline and Diesel engine cooling  “Vertiflow” Unit Heater, has been used successfully 
radiators; atmospheric and evaporative coolers and = as an economical condenser. It can also cut heating 
condensers; supercharger intercoolers, and similar costs by using the waste heat from engine jacket water 
products for the Petroleum Industry. Young supple- for space heating. Young engineered applications 
ments the design engineering of its equipment with cost no more. Contact your nearest Young Represen- 
application ingenuity thereby increasing the practica- _ tative for further details. 


YOUNG COUPON BRINGS DETAILS ON YOUNG PRODUCTS 
YOUNG RADIATOR COMPANY Please send information on the Young 
251-m Products 


Department checked below; also nome and 
Heat Transfer Products Heating, Cooling, Air Recine, Wiecensia representotive. 
—— Heat Exch “HC” Cool “VAD” i 
for Automotive and In- Conditioning Product: " ponte Ga’: 0 wey O“v Ban an 
dustrial Applications. Cea eamnes for Home and Industry. Cooling Radiators 


YOUNG RADIATOR COMPANY cam 


Dept. 251-M * RACINE, WISCONSIN COMPANY 
Factories ct Racine, Wisconsin ond Mattoon, Iilinois 
Oll FIELD DISTRIBUTORS ADDRES? 
TULSA, J. BR. Meek Company, 1341 S. Boston St., Rm. 109 - <=» 
LOS ANGELES: Flournoy & Everett, inc., 5043 Sante Fe Ave. 
CrtV..... —— puimeneeens SS ae eet j 











MUSKEGON: Herold J. Young, 206 Montgomery Bidg. oo . 
Other Representatives in Principal Cities =e eee oes eee ee oe oe 








18,000 RESEARCH MAN- ai 


toward better at 
welding of 


dissimilar metals 


’ = _ > 





TEMPERATURE RECORDER 
ONTROULER 


STEEL assumes many forms to 

meet the increasingly severe conditions of 

modern processing temperatures, pressures, and 

stepped-up cycles of operation. The use of several different 

steel analyses together may be necessary to obtain optimum dependa- 
bility, service life, and economy in vessels and heat-transfer units. 


THESE STEELS, individually, and under conditions each must meet—are stable, tough, 
flexible, and strong. However, when welded together, they tend to become intractable 
... creep, flow, stretch, warp, harden, crack, and otherwise change at the welded 
joints to a dangerous and costly degree. B&W is constantly seeking improved 
methods of welding—to curb these capricious traits of modern alloys. 

FOR EXAMPLE: B&W is continuing a four-year-old project, involving over 18,000 
research man-hours, on joining widely dissimilar alloys in tubular form. Findings 
have already produced new methods of control and new welding techniques that are 
measurably superior to any used before. 

THIS SORT OF CREATIVE RESEARCH approach to problems of fabrication is charac- 
teristic of the many plus values that distinguish all B&W-built process equipment. 
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Three Jobs for Steam—ail powered by Worthington 


They get a lot of work out of steam at Burnell-North 
Pettus Cycling plant near Pettus, Texas, operated by 
Stanolind Oil and Gas Company. 

The Worthington turbine generator shown above 
is one of two providing electric power for general 
plant service. The steam turbines are 1,500 kw units, 
operating at 600 Ib. gauge, 725 Ft, and exhausting 
to 27 in. vacuum. The generators operate at three 
phase, 60 cycles, 70% power factor anc are equipped 
with top-mounted air coolers. 

There are also nine Worthington mechanical-drive 
turbines at this plant. Seven of these drive centrifu- 
gal pumps, and two drive induced-draft fans. 

So — three jobs in all: electricity, pumps, fans. 


This reliance on Worthington steam turbines is 
duplicated throughout the petroleum industry. 
Whether you want turbine-generator sets up to 10,000 
kw or mechanical-drive turbines, Worthington has 
the correct type and size, with the petroleum in- 
dustry’s stamp of approval. A broad line of power 
plant equipment, giving you unit responsibility, and 
our unmatched experience in power plant applica- 
tions are further reasons for doing business with 
Worthington. 

Get the savings that steam offers—get more work 
out of steam. Therc’s more worth in Worthington. For 
bulletins, write Worthington Pump and Machinery 
Corporation, Steam Turbine Division, Wellsville, N.Y. 


WORTHINGTON 
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Rolling-in ELECTRUNITE Stainless 
Steel Pressure Tubes at Struthers 
Wells Corporation, Warren, Pa. 


@ Always uniform in size . . . always uniformly 
ductile . . . ELECTRUNITE Stainless Steel Heat 
Exchanger and Condenser Tubes always roll in 
smoothly and easily. For complete information 
about these modern pressure tubes, write to: 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION ¢ CLEVELAND &, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 


ech. phere tot 
su | ees 
jeteteranctohere! | 


ad 
ap on fe. 18 O* q\ 
e a eee teh i 


too’ “= de® 
nw * 





ELECTRUNITE 
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MAKEUP WATER 
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AVOID These Danger Signs 
| with BIRD-ARCHER Amine Treatment 


| CORRODED condensate return lines 
lead to expensive pipe replacement and 

} maintenance. As an added annoyance, 

_ the solid products of corrosion often 
plug return lines and fill craps. You 
can steer clear of these troubles by us- 
ing the effective, economical Bird- 
Archer Amine Treatment. 


HERE'S THE WAY THIS 

B-A TREATMENT WORKS 
| Amines are fed into the boiler or into 
_ the steam and condensate systems. The 
} amines raise the pH value of the con- 
* densate and also tend to inhibit equip- 
ment-destroying corrosion through sur- 


face protection of the metal itself. 


HERE'S HOW THIS 
B-A TREATMENT SAVES MONEY 


Raising the pH value of the condensate 
severely decreases maintenance costs by 
eliminating corrosion. These savings 
may more than offset the amount of 
treatment required to provide protec- 
tion for your equipment. 


NEW BULLETIN gives full details on 
the Bird-Archer Amine Treatment. .. . 
contains case histories that prove its 
successful application in many plants. 
Write for your copy today. waynes 


BIRD - ARCHER 


WATER TREATMENT 
THE BIRD-ARCHER COMPANY, 4337 NORTH AMERICAN ST., PHILADELPHIA 40, PA. 


NEW YORK - 


CHICAGO 


IN CANADA: The Bird-Archer Co., Limited, Cobourg, Ontario 
1M MEXICO: Calderas y Accesorios, S. A., Amsterdam 291, Mexico, D. F. 
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WHAT AMINES ARE 


Amines are members of 
a class of chemical com- 
pounds in which one or 
more hydrogen atoms of 
the ser molecule are 
substitut an organic 
group. Some of the sim- 


pler ate soluble 
and voleilize from boiler 
waters. The alkalinity of 
the amines is an inherent 


tion. No free po anf 
is released. In the con- 
centrations necessary for 
protection of condensate 
systems, amines are harm- 
less to non-ferrous metals, 
non-toxic and are com- 
pletely stable at tempera- 
tures approximating 675F. 
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It took twenty-eight years to write this book 


Twenty-eight years ago the first antiknock 
compound containing tetraethyllead was 
marketed. At that time, the need for some 
means of suppressing knock was obvious. 
But it is extremely unlikely that auto- 
motive and petroleum engineers wrestling 
with the problems of 1923 would have an- 
ticipated that the antiknock compound 
which solved so many of their difficulties 
then would prove to be even more valuable 


a quarter of a century later. 

How could they possibly have known 
that tetraethyllead would become more 
effective as advances were made in the re- 
fining of gasoline? How could anyone have 
foreseen that leaded fuels of high octane 
number would show greater “sensitivity” 
than clear fuels of the same number—thus 
making tetraethyllead even more valuable 
as engine designers took advantage of this 


(continued on next page) 





It took twenty-eight years to write this book 


continued from preceding page) 


increased “‘sensitivity’’? 

How could even the most progressive thinkers have anticipated a time when 
progress in the refining of gasolines and in the design of engines would be such 
that the third cc of tetraethyllead would allow as much increase in compression 
ratio as the first cc did in 1923? And there was certainly no hint of the part 
tetraethyllead might someday play as a suppressor of auto-ignition. 

Only after years of observing and accurately measuring the effectiveness of 
tetraethyllead under a wide variety of conditions could facts such as these —and 
the reasons behind them—be clarified. Actually, within the covers of this book, 
there have been compressed the essential findings of twenty-eight years of in- 
tensive research. 

We feel that the information contained ‘n ‘“Tetraethyllead—Its Effectiveness 
in Today’s Fuels and Engines” will be of interest and value to you. If, by some 


chance, you have not received a copy, we will be pleased to send you one. 


ETHYL CORPORATION 


100 PARK AVENUE 
NEW YORK 17, NEW YORK 


Ethyl service is backed by 28 years of antiknock experience 


FARM SERVICE SUPPLY SERVICE SAFETY SERVICE 


FUEL RESEARCH PREMIUM GASOLINE PROMOTION ROAD TESTING 





Our Single Responsibility Contract 
includes: 
® Design © Field Construction 
® Processing ® Guarantees 


® Engineering © Operating Tests 
® Purchasing @ “Turnkey” Basis 





Chemical Division 
Power Division 
Petroleum Division 





for Versatility and Accessibility 


This unit is typical “6 Pritchard’s eves looking 
ingenuity in ign, Engineering an mstruction. 
Designed to the customer’s requirements for 
replacement of an existing crude unit and for processing 
six different types of crude oil at a nominal 

capacity of 22,500 bbls. day, this unit simultaneously 
produces eight different distillate fractions 

ranging from light gasoline to cylinder stock! 


At the same time particular care was taken to design 
the unit for maximum accessibility to the heat 
exchanger equipment, thus facilitating handling and 
reducing “shut down” time and maintenance costs. 


For the most modern advancements in 
petroleum processing, let Pritchard engineers 
develop your next project from drawing 
board to “on stream.” 





908 Grand Ave., Kansas City 6, Mo. 
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GAUGE SERVICIN 


pedifed! 


Hee s5 the ideal team for greater effi 
. Shand & jurs 


ciency I" gauging pressure 
High Pressure Automatic Tank Gavge igh Pressure Tape 


Block Valve This combination expedites gauge servicing and 


g accuracy On batter'e® of pres 


provides repeated gaugin 
alks, ths team pro 


sure storage tanks sarerconnected by catw 


vides ey® level tape reading without vse of elbows and pu! 
leys and with minimum of piping 

The S&J High Pressure Automatic Tank Gavge Fia. ST 400R 

is designed for working pressures up to 150 pounds A heavier! 

designated Mode! AOOPR, 's suitable for working pres 

300 pounds The large reading window of the 

d from the inside utilizing tank pressure for 

is protected by steel door which must 

then falls back covering the glass 


e remote possibility of window 





Tt: Labbbbeded 

be lifted 
safeguarding the 
breakage 


The $&J High Pressure Tape Block Valve, Fig 51-5265; 's '" 


stalled 0” the tank top ahead of the PIPE carryin 
permits isolation of the gouge 


g the tapé to 


the gavge Were t: head from 


tank pressure and vapors '" the eve 

or replacement of parts 's necessary This 
| : tion can be easily accomplished ina mat 
ter of seconds The tape block valve 's 


made for both 150 and 300 pound work 
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How to make 
white sulfuric acid 
from sludge 


COMBUSTION CHAMBER 
UGHT Olt 


FOR GAS FROM DECOMPOSER FEED OF LESS THAN 60% H250s 








H,S (IF AVAILABLE) 


SULFUR (IF DESIRED) = -——> 


C) TO CONTACT 
PLANT 














7) GAS FROM 


ma » DECOMPOSER COMBUSTION CHAMBER GAS COOLING 
; TOWER 


FOR GAS FROM DECOMPOSER FEED OF MORE THAN 60% H250« 
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This low-temperature MRW 
decomposer produces HIGH- 
STRENGTH SO, and coke from 
fluid refinery waste acids 

of ANY strength. 








TO CONTACT PLANT 





 HUMIDIFYING 
> TOWER 


| | STRONG ACID 
WASH TOWER 
UGHT Olt 


FOR GAS FROM DECOMPOSER FEED OF STRAIGHT ALKYLATION SPENT ACID 
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Clean, white sulfuric acid, of any 
desired strength, can be made from 
your refinery sludge or H,S—or both 
together— with a Monsanto-Ross- 
Wilde sludge recovery unit. This unit 
may operate with your present con- 
tact sulfuric acid plant or, if you 
have no plant, Monsanto will design 
your sludge recovery and sulfuric 
acid units as a single project. 

In addition to sulfuric acid, these 
units recover oil from some type of 
sludge that can be refined into sala- 
ble products. 

Community relations are improved 
by eliminating stream and atmos- 
pheric pollution. Urgently needed 


tank cars, now used to carry away 
sludge and to return reclaimed acid, 
will be available for other 

once your Monsanto-Ross-Wilde 
sludge recovery unit is in operation. 


Because of present sulfur shortage 
and the growing use of sulfuric acid, 
a Monsanto-Ross-Wilde sludge 
recovery unit should be a sound in- 
vestment for the present and future. 


At your request, and without obligat- 
ing you, a Monsanto representative 
will visit your plant and estimate 
the cost of a Monsanto-Ross-Wilde 
installation. He will show you how 
much acid you can produce . . . how 
much you can save on waste dis- 
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posal costs. Write, wire or telephone 
MONSANTO CHEMICAL COM- 
PANY, Engi ing Sales Depart- 
ment, 1776-L South Second Street, 
St. Louis 4, Missouri. 


MONSANTO 


CHEMICALS ~ PLASTICS 


SERVING INDUSTRY... WHICH SERVES MARKING 
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NORDSTROM... 





REFINERY GAS TO GAS PLANT 


\ Mordition.Valver- 


* PRESSURIZED LUBRICANT SURROUNDS AND SEALS EACH PORT 


* SIMPLE ROTARY ACTION OPENS AND CLOSES VALVE IN 90° 





AUTOMATICALLY LUBRICATED WITH — THE MIRACLE LUBRICANT 





| me ee 





.-. PAVES THE WAY ALL ALONG THE FLOW LINE om 


So much depends on valves! a ‘fe 





Refinery engineers are setting ever-higher stand- ee 


ards of performance, They have come to know NORDSTROM VALVES ON RESIDUE SWITCH AND DISCHARGE LINES 





that these standards, regardless of how stringent, 
NORDSTROM VALVES ON DE-ETHANIZER AND REFLUX PUMPS 


can be met by Nordstrom valves. In fact many mae 


refinery services demand Nordstroms because 
the basic principle of design insures dependable 
operation under conditions far beyond the limits 


of conventional valves. 


NORDSTROM VALVES 
ON RAW PRODUCTS 
EXCHANGERS 


KEEP UPKEEP DOWN with Nordstroms 


ROCKWELL MANUFACTURING COMPANY 
400 North Lexington Avenve, Pittsburgh 8, Pennsylvania 

Atlonta, Boston, Chicago, Columbus, Houston, Kansas City, Los Angeles, New York, Pittsburgh, Son 

Froncisco, Seattle, Tulse . . . and leading Supply Houses + Export: Rockwell Manufacturing Co, 
international Division, 770! Empire State Bidg., New York 1, N.Y. 


























Don't put up with make-shift assemblies when it is so 
easy to get the RIGHT horsepower, the RIGHT shaft 
speed, the RIGHT construction features, the RIGHT 
mounting . . . all combined into one compact, easy 
to use power package. 


: e 
Master Gearmotors, available in A j l | on e p a Cc k | g = 


millions on millions of combinations of types an@ rat- 
ings, permit you to use a power drive on each job ~; 
that's just right . . . a power drive that will add greatly 
to the compactness, appearance, and economy of 
each of your applications. 
Use Master Gearmotors to increase the salability Pied 
of your motor-driven products .  . improve the 
economy and productivity of your plant equipment - 


They're the horsesense way to use horsepower. 


THE MASTER ELECTRIC COMPANY 
DAYTON 1, OHIO 





/ 


GEARMOTORS 


ee , 
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IT’S A ONE-PUNCH FIGHT... 


. when a Lagonda 1100 Series tube 
cleaner tackles the toughest coke that ever 
fouled a still tube. The Lagonda cutter 
head wades into the battle slugging at 
every step, backed up by the irresistible 


wallop-power of the precision-built 1100 
Series motor, with its ball thrust bearings 
at each end plus its positive lubrication 
system—features that combine to let the 
power flow right through to the cutter 
head, where it will do the most good. 

The whole thing is a combination—a 
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super-powerful motor, armed with a super- 
tough cutter-head that has all the neces- 
sary stamina to take the motor’s power and 
turn it into smashed coke. With a combin- 
ation like this you cut down-time to the 
bone. Try it. A Lagonda field 

engineer will help, if you like. 


BULLETIN Y-29 gives some 
pretty convincing facts how to 
make any coke “‘say uncle’’. 
Mailed on request. 


ELLIOTT COMPANY 
LAGONDA DIVISION, SPRINGFIELD, OHIO 
Plants ot: JEANNETTE, PA. * RIDGWAY, PA. 
AMPERE, N. J. * SPRINGFIELD, O. * NEWARK, N. J. 
DISTRICT OFFICES IN PRINCIPAL CITIES 
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Black, Sivalls & Bryson has one of the largest 
stress-relieving ovens in the world, strate- 
gically located at Oklahoma City. If you are 
planning expanded facilities, increased or di- 
versified production, new special equipment, 
consider what the capacity, speed and effi- 
ciency of this huge metal-treating monster 
can mean to you — in savings of investment, 
production costs and time. Yet this oven is 
only one of the many BS&B facilities avail- 
able for the fabrication of your large weld- 
ments, pressure vessels, or other metal prod- 
ucts required by your plant. 


ae x 


“| PP ed —_ 


With a background of 58 years experience in 
designing, engineering and manufacturing 
equipment for the Oil, Gas, Chemical and 
other processing industries, BS&B has the en- 
gineering and laboratory staffs to assist you 
with design and metallurgic problems; plus 
the precision manufacturing facilities and 
quality control methods for efficient, econom- 
ical fabrication. 


If your requirements can be served in the Mid- 
west, why not let us see if BS&B’s varied facil- 
ities can assist you? Your inquiry is treated 
in strict confidence. 


Write Dept. 90-F 


BS:B Brack, Sivaics & BRYSON, INC. 


oe 
BS&B plants in: 








7500 East 12th Street 


Kansas City, Mo. 


Kansas City « Oklahoma City « Tulsa 
































prevents wear 
on seats of 


CHAPMAN 


Tilting - Disc 
CHECK VALVES 


Here’s the check valve with the balanced disc which is cushioned 
to a quick and quiet closure by the flow of gases or fluids as you 


can see in the cross-section at the right. 


This smooth action prevents undue wear on seats, hinge pins and 
bearings . . . and on your maintenance budget! For there's no loosen- 
ing of lines by vibration, no opened joints or ruptured pipes. 

What's more, head losses are 65% to 80% less than conventional 
swing-type checks. Available in iron or steel in all standard pipe 
sizes. Get the complete story on this and other cost-cutting features 
of Chapman Tilting-Disc Check Valves, in the latest bulletin, 


No. 30. Send for your copy now. 
THE CHAPMAN VALVE MFG. CO. 


INDIAN ORCHARD, MASSACHUSETTS 
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Cross-section of the Chapman Tilting- 
Disc Check Valve illustrating the way 
that che bal, d disc is supp don 
the pivot, with arrows showing the 
travel of the disc. A feature of the 
design is chat the disc seat lifts away 
from the body seat when opening, 
and drops into contact when closing, 
with no sliding or wearing of the seats. 
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A NEW HIGH 
in Heater 
meicioncy 
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with 


)HEATER 


Selas Gradiation brings a new, high efficiency to petroleum , hew econo- 


processing 
mies and increased daily production of high octane gasoline and distillates. Product 
quality has been improved at lower costs. 


Selas Gradiation is based upon a new technique of applying gas as an industrial fuel. 
Combines high temperatures, fast, automatic operation and precise control of 
radiant heat. Provides outstanding fuel economy. Gives flexibility in shaping the 
time-temperature heat curve to meet exact requirements. Selas Gradiation assures 
new profitable possibilities for large and small refinery operations. 


Study Selas Heater Features! 
Has true radiant wall principle, radiating 
heat at controlled rates to tube surfaces 
Requires leas tule surface. Counter current 
heat flow is efficient. Preasure drop is low. Coil 
residence time is short. Rate of heating curve 
can be controlled and fuel efficiency is high. 


Get this Book! 
You'll want this valuable, well-illustrated 16- 


page book, that tells how to increase your heat 
censi operations ...improve quality, 


rom crude distillation to vapor 
Write today for free copy PT Seen Goede. 
tion Heater 








* For Direct Heating of 
Liquids and Vapors 


* Indirect Heating Systems 
Using Circulating Medium 


Struthers Wells 


f hei Piociid [nduolite 


A complete line of direct fired heaters is available 
in standard sizes from 100,000 to 25,000,000 BTU 
per hour. These units are in wide use in services 
such as heating, gasoline, oils or asphalts, 
superheating steam or gas, and for indirect 
heating systems. The heaters are shipped 
shop assembled except for the largest sizes. 
Struthers Wells indirect heating systems, 
utilizing either a vapor or liquid heat 
transfer medium, such as Dowtherm, are giving 
economical and trouble free operation aj 
temperatures to 750° F., or above this. 
Equipment is ordinarily supplied with 
instruments and safety controls to give a 
complete installation. Large installations 
in service for many years testify to the 
correct design and quality of this equipment. 
If your process requires temperatures 
above those of existing steam supply, if 
steam is not readily available, or if the 
process can be improved by higher 
temperatures, this economical and 
simple equipment will be of 
interest. We can also supply smaller 
equipment, electrically heated, as 
package units. 
Write on your letterhead for 
our new Bulletin B-45, describing a 
complete line of equipment for high 
temperature process heating. 
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STRUTHERS WELLS CORPORATION 
Warren, Pa. 
PLANTS AT WARREN, PA. « TITUSVILLE, PA, 
Offices in Principal Cities 
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a Induced-Draft Cool- 

: ing Towers incorporate many im- 

STACK and FAN ASSEMBLY pentast Gotlan Senteeun watt ont he 
cost of maintenance and improve the 
appearance of cooling equipment 
installations. 
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DRIFT ELIMINATORS 


FLUOR COUNTERFLO 

COOLING TOWERS DISTRIBUTING SYSTEM 
offer many unique 

features = all worth 

looking inte’! DOUBLE-WALL SHEATHING 





When selecting cooling towers, it pays 
to look into the structural and mechanical GRID DECKS 
design features of a Fluor Counterflo Cool- 
ing Tower. It is here that the difference 
between one cooling tower and another is 
evident—where the difference in structural 
stability, maintenance of mechanical equip- TOWER STRUCTURE 
ment, and quality appearance lies. 





The illustration at right—accurate in 
vevery delail—is the way your Fluor Counter- 
fio Cooling; Tower will look with a portion of the 
; xterior wall removed. Note the exclusives, the extras, 
a make Fluor Cooling Towers a wise buy. When 
We pendable performance, low maintenance, and 
lity appearance is essential or desirable in your 
t or process operations, look into a Fluog Coun- 
terflo Cooling Tower. 


) 
| 


SURE WITTE 


FLUOR 
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WRITE FOR FREE TECHNICAL ARTICLES: “Cool- 
ing Tower Studies,” Cooling Tower 
Maintenance,” “Evaluating Cooling 
Tower Performance.” 


THE FLUOR CORPORATION, LTD., 2500 South Atlantic Boulevard, Los Angeles 22, California 
New York, Chicago, Boston, Pittsburgh, Tulsa, Houston, San-Francisco, Birmingham, Calgary. 
REPRESENTED IN THE STERLING AREAS BY: Head Wrightson Processes Ltd., Teesdale House, Baltic Street, London, B.C.1., England 
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LIMITORQUE 


the most widely used 
AUTOMATIC VALVE OPERATOR 
in the world 





in all parts of the world, thousands of 
Limiterque Controls are in ese for aute- 
matic or remote operation of valves of 
all types. Many of the leading Refiner- 
jes and world fameus Petroleum and 
Gas Pioe Lines are users of Limiterque 
Contre Why? Because Limiterque Oper- 
ators are designed te provide depend- 
able, sate and sure valve actuation at 
all times. 


Limiterque Contreis function equally well, 
indoors or cut. . . in any weather. A 
handwheel is provided for fast manual 
operation in case of power failure, and 
Limiterque can always be declutched fer 
handwhee! operation regardiess of wea- 
ther or electrical conditions. Any power 
source may be used for operation. 


Philadelphia Gear Works, 


NEW YORK + PITTSBURGH + CHICAGO + HOUSTON + LYNCHBURG, VA. 
IN CANADA: WILLIAM AND J. G. GREEY LIMITED, TORONTO 











Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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Recorder-Controller 


looking for Better Temperature Instruments? 


.»» Then check these features of Pyrotron 
Electronic Resistance Thermometers... 


FUNDAMENTAL ACCURACY 


Bailey Pyrotron Resistance Elements are made of 
highest purity platinum—the material used by the 
National Bureau of Standards in establishing basic 
standards for temperatures from —190°C to + 660°C. 


THREE TYPES OF CONTROL 


Pyrotron Controllers may operate: on-off electrical 
systems by either electronic relays or electric con- 
tacts, modulated electronic systems, or air-operated 
systems. Two temperatures may be recorded on the 
same chart and controlled by a single instrument. 


FACTS PUT INTO USABLE FORM 


Bailey Pyrotrons may be arranged to put temperature 
facts into convenient usable forms. If two or more 
temperatures are related, they may be recorded as 
continuous records on the same chart for easy com- 
parison. The average of several temperatures or the 
difference between two temperatures may be 
recorded as a single continuous record which may be 


retransmitted to a distant point or used to actuate 
@ control system. 


EASY INSTALLATION 


Bailey Pyrotrons do not require careful leveling or 
protection against vibration. Three ordinary copper 
wires are all that is needed to connect each tempera- 
ture sensitive element with the recorder. Power may 
be taken from any 115 voit 60 cycle circuit. 


MINIMUM MAINTENANCE 


The absence of galvanometers, batteries and stand- 
ardizing equipment, together with the use of inter- 
changeable unit assemblies, reduces Pyrotron main- 
tenance to the vanishing point. 


ABUNDANT POWER 


A separate motor drive for each temperature fur- 
nishes abundant power to operate a recording pen, 
@ controller and an alarm switch. 

For the full story on this unusual electronic resistance ther- 


mometer which is suitable for ranges between —300°F 
and 1200°F, ask for Bulletin No. 230-C. 


BAILEY METER COMPANY 


1043 IVANHOE ROAD . . CLEVELAND 10, OHIO 
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TEL-C-SET RECORDER 


Features withdrawal of chassis 
for full 8-hour chart visibility 
without interrupting operations, 
bumpless shifting from auto- 
matic to manual operation, all 
adjustments from front of panel, 
built-in adjustable restrictions 
for pulsating flow . . . requires 
panel space just 5'%" high by 
5” wide. Write for Specification 
Sheet No. 769. 


witty 
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TEL-O-SET CONTROLLER 


Available in adjustable and fixed 
proportional band models, and 
with three control forms . . . for 
flow, temperature, pressure, 
level and other process vari- 
ables. Universal bracket per- 
mits optimum flexibility in 
mounting . . . coded, inter- 
changeable sections and split 
manifold contribute to simpli- 
fied maintenance. Write for 
Specification Sheet No. 768. 


» 


TEL-O-SET INDICATOR 


Can be used with any pneumatic 
transmitter, having a 3-15 psi 
controlled air output, regardless 
of the primary element being 
used. Provides indication of 
process variable, set-point of 
controller or controlled air pres- 
sure to valve when on automatic 
control . . . is easily shifted to 
manual operation. Panel cut-out 
size same as recorder. Write for 
Specification Sheet No. 770, 








CL > 





y a pace-setting pneumatic control 
system is ready for application to a host 
of processes demanding a new high in 
speed, precision and accuracy . . . for 
almost any process variable. Developed 
as part of a family relationship, each 
unit complements the others in produc- 
ing a system of superior performance. 


Used with any one of a group of Honey- 
well measuring elements . . . for flow, 
temperature, pressure, liquid level, etc. 
... the Tel-O-Set system is destined to 





oneywell 


make important contributions to the 
improvement of process control through- 
out industry. 


For more detailed information, send for 
the literature mentioned in the descrip- 
tions at left . . . or call in our local engi- 
neering representative for a discussion 
of your process control problems. 


MINNEAPOLIS-HONEYWELL REGULATOR 
Co., Industrial Division, 4498 Wayne 
Ave., Philadelphia 44, Pa. 
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Determine your requirements. 
Calculate wig gas flow for each 
with A.P.I Standards, 


tank 
“VAREC” Venting Formula, or 
other accepted method. 


3 


STEPS 
TO 
SAFE 
TROUBLE-FREE 


TANK 
VENTING 


PROVED o« Sere, 





3 ‘ Buy extra flow capacity. 


Size your valves on the basis of cer- 

flow amet. a advantage 
of extra capacity in AREC” Vent 
Valves and Units. 


When you follow these five 
illustrated steps you're sure of 
a tank venting installation 
that’s going to remain safe 
and trouble-free. Remember, 
“VAREC” Engineers are al- 
Properly. ways available to: Aid in de- 
- “VAREC” yr Nozzles or oo ‘ 

to meure . - “ 
ow . ko “VAREC” Seoller termining your venting re 


. Pulleys to eliminate a makeshift in- A 
stallation. quirements; help you select 


the proper equipment; rec- 
ommend solutions to any 
of your special venting ap- 
plication problems. 
Your copy of the new 
“VAREC” Tank Vent- 
ing Equipment Bulletin 
CP-2001 is ready for 
you... please write 
today or call your 

— I~! to insure continued ; ’ 

and rts of “VAREC” Vent nearest “VAREC” 

Valves and me Arresters are read- 


ily accessible for easiest inspection 
and maintenance. 





representative. 


THE VAPOR RECOVERY SYSTEMS COMPANY 


COMPTON, CALIFORNIA, U. S. A. 
Cable Address: VAREC COMPTON USA (All Codes) 


New York — Boston — Pittsburgh — Chicago — Detroit — St. Lovis — Houston 
Tulsa — Casper, Wyo. — Prove, Utah — Los Angeles — San Francisco — Seattle P-20 
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THEY CAN, in spite 
of shortages and slow 
deliveries on many 
stainless materials. 
For verification, see 
the picture at the right—a carload of ESCO stain- 
less piping recently shipped to a well known manu- 
facturer. Piping is made up entirely of ESCO’s cast 
stainless fittings and Spuncast pipe. 

This centrifugally cast pipe is produced in a wide 
variety of standard and special analyses, and in 
schedule 40 wall or heavier. It is superior in resist- 
ance to corrosion, in withstanding wear or abrasion, 
and in mechanical strength. And under present 
regulations . . . 

You still can get it. 

Also available are stainless castings, valves, pipe 
fittings, flanges, etc. 

Full information on ESCO Spuncast pipe is cen- 
tained in our new catalog “Stainless and High Alloy 
Products”. If you don’t already have a copy, we 
suggest you get one from your nearest ESCO repre- 
sentative; or send us the filled-in coupon. 


STAINLESS AND 
HIGH ALLOY STEELS 


ELECTRIC STEEL FOUNDRY 


2181 N. W. 25th Avenve, Portland 10, Oregon 
Sales Offices and Warehouses * 





ELECTRIC STEEL FOUNDRY 
2181 N. W. 25th Avenve, Portiond 10, Oregon 


Please send me o copy of catelog Stainless and High Alloy Products 


Nome 


HONOLULU, T. H. 

MOUSTON, TEXAS 

LOS ANGELES, CALIFORNIA 

EUGENE, OREGON MEDFORD, OREGON 


ww canana — E4COumiren, vancouven, 8. c. 
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@ It is easy to understand why it took more than a rigger’s version of “Geronimo” 
to set this giant propane tank “paratrooper” —and five more like it—snug aboard 
the S.S. Paolina . . . its 70'10" length would cover a strip on a big-league diamond 
from pitcher's slab to the end of the catcher’s box, 10 feet behind the plate. 


Its 103" I.D. would allow a pitcher’s full stretch . . . a batter's full swing. 


Big-league delivery is an old Sun Ship custom. For more than 30 years its great 


plant has been making equipment for petroleum refineries—small tanks, frac- 


tionating towers, stills, pressure vessels, cracking cases, reactors, kilns, con- 
densers, and machinery for all types of oil cracking and treating systems... 
And Sun Ship riggers have seen to it that they arrive .. . anywhere in the world 


. . . by ship, rail or truck ...as ready for service as a paratrooper. 


SHIPBUILDING & DRY DOCK COMPANY 


ON THE DELAWARE + CHESTER, PA. 
25 BROADWAY «+ NEW YORK CITY 
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Make H,SO, from H, 


WITH A CHEMICO PLANT 


H.S DERIVED FROM H.-S DERIVED FROM H.S DERIVED FROM 


COKE OVEN GAS NATURAL GAS REFINERY GAS 





Now that raw sulfur is in short supply, it 
has become necessary to manufacture sul- 
furic acid from other raw materials such as 
hydrogen sulfide. If you have hydrogen 
sulfide available, it will pay you to investi- 
gate Chemico’s practical and proven process. 
for making H,SO, from H,S. Chemico’s 
new type sulfuric acid plant is especially 
well suited for this purpose. Or existing 
sulfuric acid plants can be converted. 


CHEMICAL CONSTRUCTION CORPORATION @) 





A UNIT OF AMERICAN CYANAMID COMPANY 


488 MADISON AVENUE, NEW YORK 22, N. Y. 
Chemico plants are 


profitable investments 


EUROPEAN TECHNICAL REPRESENTATIVE: CYANAMID PRODUCTS, LTD., LONDON W. C. 2, ENGLAND 
cca CABLES: CHEMICONST, NEW YORK 
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ANOTHER 


APPLICATION OF 


MASTIC COATING 


“Men 


ERKOTE Mastics give you more 
than appears on the surface! 


*3-in-1 Protection” makes 
every job our responsibility 


Since we develop and produce our own mas- 
tics and paints and furnish our own trained 
crews to apply and maintain ERKOTE 
products, we assume full responsibility for 
the quality of the materials and the work- 
manship on every job we undertake. De- 
velopment . . . manufacture . . . application 

. » you get all three from one reliable source! 


Earl Paint Corporation * 


240 Genesee Street * 





That's why more and more industries are 
using ERKOTE products for insulating, 
weatherproofing and protection against 
corrosion. 


You get impartial advice 


Because we manufacture both mastics and 
paints for industrial protection, we can sup- 
ply the exact coating to satisfy your require- 
ments. Our engineers will be glad to help 
you with our recommendations. 


Utica, N.Y. 


Sales Offices: Houston, Philadelphia, Baltimore, Pensacola 


ERKOTE 


FOR USE WHERE PAINTS FAIL 





TECHNICAL 
COATINGS 





Petroleum Refiner 
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@Putting Visco dehydrating and desalting 
chemicals to work for you is an absolute 
guarantee (in writing, if you wish) of 
consistently uniform emulsion-breaking 
efficiency. Every one of the big blue 
Visco barrels contains 55 gallons of 
working emulsion-breaker ...to give you 
minimum cost per barrel of dry oil. Call 
Houston, CAPITOL 7300, collect, for 
prompt action or more details on Visco 
chemicals and field service. 


ViSCO PRODUCTS COMPANY 
INCORPORATED 
City Notional Benk Building 
Houston 2, Texas 


ooo CONSISTENTLY EFFICIENT DEHYDRATING AND DESALTING CHEMICALS 


December, 1951—A Gulf Publishing Company Publication 





Leading Refiners 
Are Switching to 
KAYLO HEAT 
INSULATION 


Kaylo Heat Insulation not only stands out 

in performance and ease of application—it 

has the ability to stand up under tough 

service conditions. This revolutionary The Oe tae ond op yry ary bn City, Oklahoma 
os ; : sal i ~ , oper y ii Co, » on behalf of i and eight other companies. 

oo — is a hydrous calcium Kaylo Heat insulation is used throughout the entire installation. 


Kaylo Heat Insulation is inorganic, in- 
combustible and insoluble in water. Its 
wide effective temperature range—up to 
1200°F.—-eliminates the need for combina- 
tion coverings in nearly all operating con- 
ditions, 

Breakage, too, in transit or on the job, is 
practically eliminated. The high strength 
of Kaylo Heat Insulation even permits 
workmen to walk on insulated equipment. 
Yet with its high strength, Kaylo Heat 
Insulation is lightweight — easy to handle 


and apply. 
KAYLO PIPE INSULATION is made to Simplified Dimensional 
These are but a few of the rye memes | why Standards of thicknesses and ‘Geauton for snug nesting, 
leading refiners are switching to Kaylo when necessary. Coverings are sectional for tube and 
Heat Insulation. For complete details on pipe sizes 4 to 12”; tri-segmental up to 23”; quad- 
Kaylo Heat Insulation, write Dept. N-170, segmental up to 41"; K-segmental (18’’ wide segments) 
Owens-Illinois Glass Company, Kaylo up to 72” in diameter. 
Division, Toledo ra Ohio. KAYLO HEAT INSULATING BLOCK is made in al! standard 
sizes and thicknesses from 1"’ to 6"’ for flat surfaces and 
for vessels larger than 60’ in diameter; curved block 


} 
; 18’’ wide for smaller vessels. 


KAYLO ... first in calcium silicate terinenY CTalog 


..- pioneered by OWENS ILLINOIS Glass Company 


MAIN OFFICE: TOLEDO 1, OHIO—KAYLO SALES OFFICES: ATLANTA + BOSTON + BUFFALO + CHICAGO + CINCINNATI! + CLEVELAND 
DETROIT + HOUSTON + MINNEAPOLIS + NEW YORK + OKLAHOMA CITY + PHILADELPHIA + PITTSBURGH + ST. LOUIS « WASHINGTON 
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67 


Just off 


the press 


Up-to-the-minute data on 
pressure vessel outlets 


G N THIS new Pressure Vessel Catalog 501 you will 
find the latest data covering pressure vessel outlets com- 
piled as you would expect it to be by the originators 
of forged and rolled steel welding necks and nozzles. 

The pages include up-to-the-minute information on 
seamless steel nozzles, welding necks, manways, and 
large diameter flanges for boilers, heat exchangers, and 
other pressure vessels. Of particularly timely importance 


TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS 
General Offices and Works: P. O. Box 485, Chicago 90, il. 
Offices in all principal cities 
Plants at: Carnegie, Pa.; Fontana, Calif; Hamilton, Ont., Conade 
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are data covering standards of Tubular Exchangers 
Manufacturers Association (TEMA Standards). A useful 
section on modern flange design covers codes, materials, 
and design procedures with typical calculation forms 
and examples of calculation. 

This 118 page book is available without charge to 
anyone having a specific interest in outlets for pressure 
vessels. To obtain your copy see your Taylor Forge 
Distributor or MAIL THE COUPON. y"4 


Send me a copy of your Pressure Vewel Catalog No. 501 


| name 











| rosimon 





COMPANY. 
pase 





i on 





] 507-1251 





For day in, day out 
dependability-you 
can’t beat a 


*e 
VERTICAL COOLING TOWER PUMP 








FOR REFINERY OPERATION — these pumps have what it 
takes to handle ‘round-the-clock, seven-days-a-week, 
52-weeks-per-year pumping! Because they are BJ en- 
gineered, you can be sure they'll measure up to your 
cooling tower requirements. Because they are BJ built, 
you can be sure of steady-going, low cost operation 
that won't let you down. 

These are some of the features that make BJ 
Vertical Cooling Tower Pumps dependable performers: 
Rigid alignment—all parts are machined with shoulders 


and recesses to form metal to metal joints. Self-priming 


ol Cooling 


. 2 
a) vown goit of 


on . 


comr ANY 
ADORESS 


citY 


—the self-contained pumping unit takes suction from the 
pit in which it is mounted. Simple installation—vertical 
suspension saves space and cuts installation cost. Saves 
piping—pump element is suspended on a welded steel 
discharge column with the motor mounted at the top of 
the column and direct coupled to the driver shaft. 
Capacities to 7500 gpm and heads as required. Fur- 
nished with motor or to fit motor you have. 

Ask your local BJ representative or send the 
coupon below for details. 


Byron Jackson Co. 


Since 1872 
P. 0. Box 2017 Terminal Annex, Les Angeles 54, Calif. 


OFFICES IN PRINCIPAL CITIES 
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Success Stories 
from ALOYCO'S 
Corrosion Clinic 
THE CORROSIVE: Asphalt resin. 








a solid slug of asphalt 
through. 


SOLUTION: ALOYCO fully jack- 

gate valves. Valve bod BS at and bonnet 
are connected to : 

and valves are 





Steam-jacketed ALOYCO valve insures free- 
flowing asphalt resin somple. 


THE RESULTS: ALOYCO valves have 
been in service since 1948, and are used 
daily for sampling. Since valve is heated 
uniformly in body and bonnet, the asphalt 
flows freely and sticking is eliminated. 
THE BACKGROUND: The ALOYCO 
* Corrosion Clinic offers aid on all sorts 
of problems—not just corrosion. If the 
service is one that should be handled by 
a corrosion-resistant valve, the problem 
—whether it be corrosion, contamina- 
tion, discoloration, temperatureextremes 
or proper application—is one for the 
Clinic. 
Among all valve manufacturers, 
ALOYCO is the Jargest specializing in 
high alloy valves. We make more corro- 


Lastslonger. 9 22-22 ee Se 
Py to NE GRRE OE cre eg Aaa Cut valve costs. Put your problem up 
; . = , to ALOYCO’S Corrosion Clinic. 


. 
service 


wwe Nat ae 
Sa / 10100 VALVES 


A. metallurgical research devoted exclusively to cor- 


Sy nd chin hp etn mt otro 45 jn GorTasive Service 
wy crete a te das seaed ke cme 





You Can Do The Work of 
3 to 5 Conventional Trucks 


With Only One 








In many plants handling materials by the Dempster-Dumpster System, 
one truck-mounted Dempster-Dumpster, operated by only one man, the 


driver, has replaced 3 to 5 conventional trucks and crews. One Demp- 





ster-Dumpster services a multiple number of detachable containers in 
a wide variety of designs best suited to the type of materials handled— 
be they bulky, light or heavy . . . solids or liquids . . . trash or rubbish. 
Containers are conveniently located at accumulation points inside and 
outside buildings. The Type LFW Dempster-Dumpster shown above 
handles containers up to 12 cu. yds. Containers up to 21 cu. yds. are 
available with our Type ARLF and DTLF Dempster-Dumpsters. With- 
out question, the Dempster-Dumpster System is the most economical 
and most efficient method of plant materials handling by truck yet DEMPSTER-DUMPSTER, 


operated 


devised! Write today for complete information. Manufactured ex- by means of hydraulic controls in cab, 
picks up cach container, hauls and 
clusively by Dempster Brothers, Inc. empties it or sets load down intact. 


DEMPSTER BROTHERS, 5121 Dempster Bidg., Knoxville 17, Tennessee 
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LONGER LIFE 
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processing equipment 
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Wherever leakless operation 
is required—specify 
Gartock Mechanical Seals 


When leakless operation of centrifugal or rotary pumps is re- 
quired — particularly, if corrosive or inflammable liquids are 
being handled—Gartocx Mechanical Seals will do the job. 
These seals are composed of two main elements; one rotates 
with the shaft and the other is stationary. Since the stationary 
element does not centact the shaft, there is no wear on the shaft. 
A positive contact between carefully lapped metal-to-carbon 
or, metal-to-metal mating surfaces provides the leakless seal. 
Users of Gartockx Mechanical Seals have reported outstand- 
ing service records on a wide variety of applications. Here are 
just two taken from the many in our files: 
» Over 3 years’ service and still in operation, on a 14" shaft 
of a boiler feed pump handling water at 220°F. and 200 p.s.i., 
and operating at 3600 r.p.m. 
> Two years’ service, and still in operation, on a 1” shaft of a pump 
handling paint at 130°F., 10’ Hd., operating at 1750 r. p.m. 
GarLock manufactures mechanical seals in many standarc 
and special designs from a wide range of high quality materials. 
For more information, write for our Mechanical Seal booklet 
or call your GARLOCK representative. 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


Tulsa, Okla. Houston, Tex. 
Los Angeles, Calif. 


rARLOCK 





: of GARLOCK Mechanical Seals 





TYPICAL APPLICATIONS 


for Rotary Shafts 


PACKAGE SEALS 





Type CB—Balanced ‘*Chevron”* Seal 


“O” RING SEALS 
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picture 


In procuring bubble trays the first cost is not the only cost to 
consider. That's only part of the picture. 
There is the matter of installation time—of paramount 





interest to the contractor. 
And to the refiner the matter of turn-around time when 
replacements become necessary is of even greater importance. 
Exclusive design features of Gilbarco Bubble Trays and 
Caps that cut installation costs and turn-around time are 
today’s outstanding advance in fractionating tower internals. 


Let us give you complete information. 


GILBERT & BARKER 


MANUFACTURING CO. 
WEST SPRINGFIELD 
MASSACHUSETTS 
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Wherever temperatures are important to you, there’s a dependable 
American Thermometer or Temperature Measuring Instrument for 
the purpose. The line is so complete, selection for specific needs is easy, 
whether you require accurate temperature measuring instruments 
to safeguard product quality, protect equipment or control costs. 


American Thermometers and Temperature Indicators and Recorders 
are available in ranges from minus 100°F. to plus 3000°F., with 
actuation by mercury, vapor pressure, gas, bi-metal or thermocouple 
—depending on instrument type and requirements. And, to indicate 
or record temperatures accurately as far as 250 feet from the tem- 
perature source, famous “Magic Pulse” self-compensating capillary 
tubing can be supplied 


Whether you must know the exact temperature of a kiln, processing 
vat, deep freeze — anything hot or cold — choose from the many fine 
American Thermometers and Temperature Measuring Instruments. 
New catalog gives complete details. 


Stocked and Sold By Leading Distributors 














AMERICAN RECORDING 
THERMOMETERS 


Single, double, or triple 
pens in round or rectan- 
gular cases. 10-inch 
chart with effective 
scale width of 3%" for 
easy, accurate reading 
Chart Drive: 24-hour 
spring wound or electric. 
Actuation: mercury, va- 
or pressure, or gas 
anges from minus 60°F 
to plus 1000°F 


SOCCER ERO ECE CODES Eee Eee ER EE ee EESEEe 


AMERICAN ELECTRONIC 
TEMPERATURE INDICATORS 


A radically new pyromet- 
ric-type instrument. Com- 
bines the unique Microsen 
Balance with the sensitivity 
of thermocouple measure- 
ment. Extremely accurate, 
rugged, dependable. Power 
actuated pointer. Ranges 
from minus 100°F. to plus 
3000°F. American Electronic 
Temperature Recorder also 
available 


~ 


AMERICAN DIAL THERMOMETERS 


Clear, bold figures on exact- 
ly graduated dials; pointer 
ct contrasting color. Actua- 
tom: mercury, vapor pres- 








sure, gas, or bi-metal 
Ran; from minus 60°F 
to plus 1000°F. Cases for 
stem, wall, or flush mount- 
ing. 

















AMERICAN INDUSTRIAL 
GLASS THERMOMETERS 


Full scale opening of 7”, 9”, 
or 12” with vers f -to-read red 
mercury tubin ng: Ranges 
from minus 80°F. to plus 
1150°F. Straight and angle 
forms. 


PITTI rT TT Terr TT TT TTT t tT 








A product 
MAKERS OF 


AMERICAN INDUSTRIAL INSTRUNMIER TS 


of MANNING, MAXWELL & MOORE, INC. stratford, CONNECTICUT 
INDUSTRIAL INSTRUMENTS, ‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES, 


‘CONSOLIDATED’ SAFETY AND RELIEF VALVES. BUILDERS OF “SHAW-BOX” CRANES, ‘BUDGIT’ AND 
"LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 
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10,000 square miles of | 
catalyst surface in a 
10,000 bbi/day unit. 


high yield 


high octane 


low first cost 





fluid 
hydroforming 






































The “fluid” principle, as applied to hydroforming, provides all 
the distinct advantages of full, continuous operation. Its in- 
herent process variables also makes possible a more exact con- 
trol of the intensity of the hydroforming reaction. 


Foster Wheeler's Fluid Hydroforming Pilot Plant is available 
for stock evaluation and determination of process design data. | 


FOSTER WHEELER CORPORATION 


1@S BROADWAY NEW YORK 6 NEW YORK 





- eee”: 
Whether you ast fresh; salt or brackish circulat- 
ing water, service records testify that Admiralty 
metal tubes have given very satisfactory perform- 
ance in refinery service heat exchangers. 

Such corrodents as carbon dioxide, hydrogen 
sulfide, chlorine and metal salts, in the concentra- 
tions normally found in natural waters, or used in 
their treatment, as well as many of the contami- 
nants in crude petroleum, are effectively resisted by 
tubes made of Admiralty. 

Adding as little as 0.02% Phosphorus to Admi- 
ralty gives maximum resistance to dezincification 
while retaining all the other desirable properties 
of this alloy. 

In order to assure uniform chemical composition 
and soundness, Scovill produces its Phosphorized 
Admiralty tubes by the continuous billet-casting 
process which continuously maintains the opti- 
mum amount of phosphorus. The tubes are hot- 
extruded from the continuous-cast billets, then are 
cold-drawn, annealed, cleaned and finished to pro- 
duce tubes of uniform temper, gauge, straightness, 


SCOVILL CONDENSER TUBES 


- 


prized 
‘4 . 


4) 


iy Condenser Tubes? 


~, Oo 
v 


¢ 


- re - 
’ $A Se, 


by Most Natural Waters 
roundness, diameters, length and freedom from 
burrs. 

A Condenser Tube Booklet is available to quali- 
fied users who request it on their business letter- 
head. Scovill Manufacturing Compeny, 14 Mill 
Street, Waterbury 20, Connecticut. 

Only Scovill Phosphorized Admiralty 
Has All These Advantages... 


@ Uniformity and soundness resulting from 
Scovill ti casti chniq 








—— 
@ Relative i ity to dezi 
@ High resistance to sulfides and other active 


@ Satisfactory resistance to weak mineral acids 
and acid mine waters 

®@ Good resi to velocities under 7 fps. 

© Excellent perf at relatively high 


op: 9 pe 











>A PRODUCT: 





"You can’t buy better brass” .°° °°°'''': 
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To keep your gas refinery-dry 


cylinders 
are tested 
with DRY air 


Lectrodrvers like this are placed on- 
stream in refineries to make the DR Ying 
operations continuous. All functions can 


be automatic. 


LECTRODRYERS DRY 


wiTH ACTIVATED ALUMINAS 





This Lectrodryer and Lectrofilter deliver DRY, CLEAN air to 
the stand where LP-Gas cylinders are given a final test at John 
Inglis Company, Ltd., Toronto, Ontario. 


Consumers of LP-Gas are increasingly insistent that the gas 
delivered to them is DRY. Freeze-ups that result from 
moisture in the gas are hazardous, as well as a bother. That’s 
why John Inglis Company uses air dried by a Lectrodryer* 
to avoid introducing moisture when testing their gas cylinders. 
Refineries are similarly depending on Lectrodryers to DRY 
their LP-Gas before it goes into storage or shipping containers. 
Dewpoints of -50° F. are quite common in the industry. 
Whether your problem is DRYing gases, air or organic 
liquids, there’s a Lectrodryer to solve it. Our engineers 
can relieve your men of much of the responsibility on this 
very specialized work. Lectrodryers have been proved 
for many years on thousands of DRYing assignments. 
Write Pittsburgh Lectrodryer Corporation, 307 
32nd Street, Pittsburgh 30, Pennsylvania. 


Im Engtand: Birtec, Limited, Tyburn Road, Erdington, Birmingham. 

tu Australia: Birlec, Limited, 51 Parramatta Read, Glebe, Sydney. 

In France: Stein et Rowbaix, 24 Rue Erlanger, Paris XVI. 

in Beigium: $. A Belge Stein et Roubaix, 320 Rue du Moulin, Bressour-Liege. 


LECTRODRYER 


* REGISTERED TRADEMARK U.S. PAT. OFF. 
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THE TERRY STEAM | 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD,CONN. 
A 


ll 
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Symbolic of WESTERN’S 


Pig ess 


in ALLOY FABRICATION 




















Western Supply Company is daily serving 
the heat transfer needs of the ever-expand- 
ing chemical and petrochemical industries 
with custom construction in all metals. 
Stainless Steels, Monel, Nickel, Copper 

. each plays its important part in the 
economical and efficient performance of 
heat transfer equipment within the highly 
diversified chemical processing industry. 
Consult with WESTERN engineers on ALL 
your heat exchanger needs. 


‘WESTERNS 


Gh HEAT EXCHANGERS 


Kg Mansfactored by 
* WESTERN SUPPLY COMPANY 


TULSA, OKLAHOMA Benossene 


SAN FRANCISCO REPRESENTATIVE TRIDENT ENGINEERING COMPANY 
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FRONTIER CHEMICAL COMPANY 


Geared to Serve 
the Oil Industry 


100% on-schedule deliveries from production points strategi- 
cally located for prompt and efficient service throughout the 
Mid-Continent, Rocky Mountain and Southwestern areas. 


FRONTIER CHEMICAL COMPANY 


e DELIVERIES WHEN AND WHERE YOU NEED THEM VIA MOTOR TRANSPORT OR TANK CAR 


GENERAL OFFICES: ~~ onlin ya PHONE 7-5215 
321 WEST DOUGLAS WICHITA, KANSAS 


MANUFACTURERS 


Wichita, Kansas © Denver City, Texas © Midland, Texas © Denver. Colorado 
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YOUR CHOICE OF TWO DU PONT ADDITIVES 
FOR LOW-COST GREASE STABILIZATION 


The demand for greater stability in 
greases is constantly increasing. This 
is due to the higher operating speeds 
and temperatures of modern equip- 
ment. To help you meet these condi- 
tions, and to increase the stability of 
your greases economically, Du Pont 
offers “Ortholeum” 300 and Phenyl- 
alpha-naphthylamine. 


DU PONT “ORTHOLEUM” 300 supplies 
both antioxidant and metal deactivat- 
ing properties. The result of this com- 
bination is outstanding where metal 
catalysis is a factor. On the other hand, 
“Ortholeum” 300 also shows marked 
superiority over Phenyl-alpha-naph- 
thylamine in many non-catalyzed sys- 
tems, as indicated in the Norma Hoff- 
man comparison. 


In many greases “Ortholeum” 300 
provides high resistance to color de- 
terioration, even under long exposure 
to light. It can either be added directly, 
or in an oil concentrate just prior to 
the final cooling period. For normal 
requirements, the treating cost of 
grease is under /4¢ per pound. 


DU PONT PHENYL-ALPHA-NAPHTHYLAMINE 
gives excellent results in most non- 
catalyzed systems when the superior 
color stability of “Ortholeum” 300 is 
not essential. In equal concentrations, 
its lower price per pound means lower 
treating costs, too. 

Since greases vary widely in their 
composition, their response to differ- 
ent stabilizers varies also, and the 
degree of stabilization required for 


different applications varies as well. 
Under the circumstances it will pay 
you to evaluate each of these two Du 
Pont additives in all of yc:1r greases 
—on the basis of quality as well as 
economy. 


SAMPLES of “Ortholeum” 300 and Phe- 
nyl-alpha-naphthylamine are yours for 
the asking. Simply contact your Petro- 
leum Chemicals Representative, or ad- 
dress your request to the Du Pont 
District Office nearest you. 


M6 us Pat OFF 
Better Things for Better Living 


Petroleum Chemicals 


E. |. DU PONT DE NEMOURS & COMPANY (INC.) 


Wilmington 98, Delaware 


Petroleum Chemicals Division © 





New York, N.Y 


District Chicago, II! 
x Tulse, Okla 
Offices: Houston, Texas 


Los Angeles, Colif 


Wilmington, Del, 
Chicago, III 
Tulse, Oklo 
Houston, Texas 
El Monte, Calif, 


District 
Laboratories: 


IN CANADA: Conedien industries Limited —Toronto, Ont. — Montreal, Que. 
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PETROLEUM 


EFINER 


TO THE OIL MAN, the for- 
mula for increased oil produc- 
tion and refining is contained 
in the simple statement, “You 
give us the steel and we'll give you the oil.” PAD’s 
request for 9.8 million tons of steel for the oil 
industry operations, as a “minimum,” is still under 
consideration by the Defense Production Adminis- 
tration, which has the power of allocation. A break- 
down of the figure shows that the request allows 
a six percent expansion of operating levels for the 
industry, including a 350,000-barrel-per-day ex- 
pansion in refining capacity. Also included was 
862,000 tons of steel for use of American com- 
S., representing a 35 percent 


For More Oil, 
More Steel 


panies outside the U. 
increase above current usage in this year. 

With shipments of Middle East and Caribbean 
Oil diverted from the United States to Europe to 
cover the shortage of former Iranian supplies, the 
U. S. oil companies are meeting increasing diffi 
culties in their efforts to find crude at Gulf Coast 
points. In fact, the crude situation has become so 
tight that their purchases have been reduced to a 
point far below’ the from outside sources. 
While the first demands resulting from the Iranian 
shut-down have been met by withdrawals from 
stocks of products, this drain cannot be withstood 
if the Iranian stalemate continues beyond the end 
of 1951 

Such measures as increased production in other 
parts of the world, tariff reduction on crude im 
ports, further exploration in Alaska, and the settle- 
ment of the tidelands are matters under 
consideration to relieve the demand for oil; how- 
ever, none of these programs will net increased 
supplies unless steel is provided for expansion of 
both production and refining facilities 

The proposal by Secretary Chapman to create 


loss 


issue 


Phe to Lights outline frac tionating towers and surrounding 


\ 


page 
ervice 
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a $400 million coal-to-oil industry and a $50 million 
oil-shale-to-gasoline plant is presently under con- 
sideration by the House Commerce Committee. As 
oil men in PAD and elsewhere have pointed out, 
this project is not sound economically ; and though 
Chapman asserts the project would require no 
more steel than to make the same amount of petro- 
leum products from crude, the point is that the 
steel is not available. 


IN 1866, only seven years 
after Col. Drake’s successful 
venture at Titusville, Pa., 
the U. S. Revenue Commis- 
sion said synthetic-produced fuels would be avail- 
able if oil production should end. In 1951, 92 years 
and 43,362,923,000 barrels of oil production later, 
Secretary of the Interior Oscar L. Chapman has 
sighted the last drop of petroleum; but unlike the 
other prognosticators, he is ready to take remedial 
action, backing up his belief with a substantial 
sum of the taxpayers’ dollars. To provide the in- 
centive for initiating a commercial synthetic fuels 
industry, Chapman requested in the name of na- 
tional defense that $455 million be set up as gov- 
ernment “borrowing power” to back up the pro- 
posed coal hydrogenation and oil shale production 
with taxpayer-guaranteed price floors. His request 
recently was reduced to $100 million under the 
terms of the revised Defense Production Act. 
Chemically, the chief difference between coal 
and petroleum is that the latter has a higher 
hydrogen content. Coal, with the proper injection 
of hydrogen, can be made to produce the same 
products as are now provided in ample supply by 
oil. Economically, the difference between gasoline 
made from coal and from crude oil is either 30.5 


History of 
Synthetic Fuels 


struc tures at the Cities Service refinery Lake Chorles, La (Photo, courtesy 
magazine 
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How many do 


The six standard types of FULSCOPE Controllers fit al- 


most any processing need: 


Whether you recognize the first three faces or not, 
we think you'll know the fourth one. There are 
thousands of these Taylor Futscore* Controllers 
in service today, in almost every process industry 
from chemicals to milk, from petroleum to 
plastics. 

A Taylor FULSCOPE Controller is a rugged, dependable 
air-operated instrument for control of tempera- 
ture, pressure, flow, liquid level, density, load 
and humidity. It was the first controller on the 
market with completely interchangeable unit 


construction. 


All parts are interchangeable, and every FuLscopEe 
case is drilled and tapped to hold the most 
complete set of control responses. Simple con- 
trollers can be converted into the most complex, 
if necessary, right in the field; repairs can be 
made quickly by your own instrument man. 


Reg. Trade-Mark 


1. For simple on-off control on applications with 
small time lags and large capacities, regardless of 
load change, buy a Fixed High Sensitivity model. 


2. For throttling control on similar applications, 
you need Adjustable Limited Range Sensitivity. 


3. Throttling control where you have a wide 
range of time lags and capacities, infrequent or 
negligible load changes, calls for Full Range 
Adjustable Sensitivity. 

4. Precision control under a wide range of time 
lags and capacities, with gradual, sustained load 
changes, calls for Adjustable Sensitivity with 
Automatic Reset. 


5. Where there are momentary disturbances, 
{djustable 


but no sustained load changes, get 
Sensitivity. with Pre-Act. 
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you recognize? 


6. To meet almost any control problem, get the 
Futscore Controller with all three control 
effects: Adjustable Sensitivity, Pre-Act and Auto- 
matic Reset. It gives precision control on applica- 
tions with a wide range of time lags and capac- 
ities, and sudden, sustained load changes. 


Ask your Taylor Field Engineer how Futscope Con- 


trollers can help solve a big majority of your 
control problems, protect product quality and 
save money too. Write for Bulletin 98151. 


Where pneumatic transmission is preferred, and par- 
ticularly where graphic panels are wanted, ask 
about Taylor’s revolutionary new three-part 
Transet* Control System too. Write for Bul- 
letin 98097. Taylor Instrument Companies, 
Rochester, N. Y., and Toronto, Canada. [nstru- 
ments for indicating, recording and controlling 
temperature, pressure, flow, liquid level, speed, 
density, load and humidity. 
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Still wondering who the men are? All are founding 
fathers of the instrument industry. First on the 
left above is Torricelli, who made the first ba- 
rometer. Next is Galileo, maker of the first ther- 
mometer, and then comes Boyle, 

who discovered Boyle’s Law. The 

face on the right, of course, is the 

famous Taylor Futscore Control- 

ler. It is found in practically every 

process industry. 





: ‘Taylor Instruments 


ACCURACY FIRST 


INDUSTRY 








IN HOME AND 











ONLY ISHP NEEDED 


TO BLEND THIS TANK 


Three 25-horsepower Lightnin Mixers blend the 
contents of this 100,000-barrel tank in less than 
two hours. 

Purchased for obvious savings over recircula- 
ting pumps, the mixers cost approximately $5,000. 
They eliminate the need for swing lines and piping 
that, by themselves, would have cost more than this. 

Lightnin Mixers fit old tanks as well as new ones. 
Existing manways may be used. Lightnin Mixers 
can be repacked from outside the tank, while it is 


under a full head of liquid. 


war? 


Se eeeseseeeEEt & ' 


Many Lightnin Mixers have been on the job 20 
years and more. There is a wide range of models 
and sizes—all ruggedly built of standard inter- 
changeable components to simplify upkeep. Every 
Lightnin is factory aligned, and guaranteed to do 
the job you want it to do. 

Write for complete information, or check and 


mail the coupon for descriptive literature. 


MAKERS OF 


IXING EQUIPMENT Co., Inc. | 


(MIXCO) 
"164 Mt. Read Blvd., Rochester 11, N. Y. 
in Canada: William & J. G. Greey, Ltd., Toronto 
Please send me the literature checked: 


| “Lightain Mixers 


DH-5SO Laboratory Mixers 
B-101 Condensed Catalog 
showing complete line 

B-75 Portable Mixers (Elec- 
tric and Air Driven) 


8-76 Side Entering Mixers 
8-78 Top Entering Mixers 
(Propedier Type) 

| B-102 Top Entering Mixers 
(Turbine and Paddle Type) 


Nome 





Zone___‘State__. 
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cents a gallon cheaper for oil, or 2.1 cents a gallon 
cheaper for coal, depending upon whether the cost 
estimates of the National Petroleum Council’s syn- 
thetic liquids committee or the Bureau of Mines 
are used. The former estimate was made after 16 
months of study by 12 industry experts, while the 
amount of study which went into the latter is 
not known. 

Chapman, who has deemed it necessary to have 
a coal hydrogenation plant of 30,000 barrels daily 
capacity in operation by 1955, has been opposed 
by other sources than the NPC report, which esti- 
mated the cost of catalytic gasoline from coal as 
41.4 to 43.5 cents a gallon. Top officials of the Petro- 
leum Administration for Defense, as well as Bureau 
of Mines personnel, have cited strong arguments that 
defense demands do not justify the need for liquids 
from coal now or within the next 10 years at least. 
Pointing to the unsuccessful attempts of numerous 
privately-financed oil companies to find an eco- 
nomical method of coal hydrogenation, top indus- 
try officials have repeatedly promised that when 
economics justified such a venture, private capital 
would be ready, willing and able to produce syn- 
thetic liquids in volume. 

In fitting coal into the liquid fuels picture, indus- 
try spokesmen have cited the following considera- 
tions which make the Chapman project unde- 
sirable : 

1) There is no shortage of petroleum now or in 
the foreseeable future; but should it become nec- 
essary to provide extra liquid fuels, the first step 
would be to substitute coal “as is” for residual 
fuel and upgrade residual into lighter liquids such 
as gasoline. Such a process is considered economi- 
cally feasible and it is also believed that a major 
portion of the present 1.5 million barrel daily 
residual consumption could be transferred to coal, 
should it be necessary for national defense. 

2) The needed chemicals that the proposed 
hydrogenation process is designed to produce can, 
and are, being produced from petroleum at less 
than present commercial prices for these chemicals. 

3) Production of synthetic liquid fuels from oil 
shale should be economically justified long before 
a similar situation can exist for utilizing coal as a 
raw material, since the oil shale itself has no 
other value. 


RIVALING THE weather as 
a topic for locker room gos- 
sip, inflation has become a 
subject on which everyone is 
an authority. If you are one to recall the “good 
old days” when you could buy a wheelbarrow full 
of groceries for a dollar, your morale might be 
boosted by a look at the ‘gasoline picture. 

Under the auspices of the Oil Information In- 
dustry Committee, a road test program with actual 
cars and representative gasolines showed that two 
gallons of today’s gasoline do the same amount of 


The 
Good Old Days 
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useful work which required three gallons in the 
1920’s. To measure the quarter-century improve- 
ment in gasoline value, engineers duplicated the 
conditions that prevailed in the oil and automotive 
industries in the mid 20’s. The resulting specially 
prepared fuels and reconditioned automobiles— 
typical of that era—were then compared with 
present day gasoline and engines. The tests gave 
ample proof of the cumulative gains in power out- 
put and fuel economy prevailing in 1950 and 1951 
as compared with the state of progress that existed 
in 1925 and 1926, 

In a typical acceleration test, where both cars 
were accelerated for a period of 20 seconds using 
the gasoline of their respective eras, the 1928 car 
covered a distance of 1060 feet, while the 1951 car 
covered 1600 feet. Although the 1951 model weighed 
nearly 1000 pounds more, it nevertheless showed 
a 51 percent better accelerating ability than its 
1928 namesake. 

In the fuel economy run, it was the same story. 
The old car logged a respectable 15.25 miles per 
gallon, but the new model delivered 18.98 miles 
to the gallon. 


THE ONLY shortages 
which bother the oil in- 
dustry are in the materials 
it needs for expansion, not 
in the products it has to sell. At the same time, 
the petroleum industry cannot meet tremendously 
increasing civilian and military demands for its 
products without private initiative and the profit 
motive. This was the recent message of Dr. Robert 
E. Wilson, Chairman of the Board of Directors of 
the Standard Oil Company (Indiana). 

Dr. Wilson’s address carried a warning that 
freedom of American business is in serious danger 
from a governmental interference which would be 
against the public interest. He said that unless the 
oil industry is free to manage its own business 
without undue interference from bureaucrats, oil’s 
service to the people “will surely wither.” 

Going into considerable detail to substantiate 
his points, Dr. Wilson called attention to the fact 
that it is much easier to buy gasoline today than it 
is to buy a postage stamp or a soda. He also cited 
facts to show that gasoline is still a bargain, in 
spite of excessive taxes; prices for oil products 
are determined by vigorous competition, and oil 
industry profits are fair—lower than most people 
think. 

“There is one guarantee we must have if the 
progress of the people through petroleum is to 
continue,” Dr. Wilson said in conclusion. “That 
one thing is freedom—freedom to explore where 
we will, freedom to conduct our research, freedom 
to seek capital and build plants and facilities, free- 
dom to earn profits with which to finance expansion 
and maintain our credit.” 


Freedom and 
the Oil Industry 








A NEW ADVANCE IN © 


type DP 


Custom Performance from Standard Turbine Drives now 


possible through new Designs and Manufacturing Methods 


Now you can select the mechanical-drive turbine that 
will give you maximum mechanical power for your 
fuel dollar . . . and without the delay and expense of 
special engineering. General Electric's four new mulkti- 
stage drives are standards, designed to meet your 
specific requirements. 

Four new governing systems give you a wide selec- 
tion of performance ratings. A new sectional valve 
gives you greater efficiency for part load operation. 
Many other improvements make these the finest tur- 


bines of their size General Electric has ever produced. 


GENERAL 


Secret of their adaptability is in the method of manu- 
facture. By using interchangeable casting patterns, de- 
signed to be combined in a variety of ways, it’s pos- 
sible for the factory to “customize” standard machines 
for individual applications. You get a better turbine, 
designed for your job, and the delivery time is shorter, 
the cost lower. 

Get the full particulars on these new multi-stage 
turbine drives. Write for our new bulletin, GEA-5580, 
“G-E Multi-Stage Turbine Drives.” General Electric 
Company, Section 252-53, Schenectady, N. Y. 


ELECTRIC 


252-53 
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- MULTI-STAGE TURBINE DRIVES 


type DP 


Dependable power over a 30 pet 
cent adjustable speed range. 


Oil-relay governor makes possible 
a speed range of 6 to 1, with only 
4 per cent regulation and % per 
cent steady state speed variation. 


type DRV 


Automatic sectional valves linked 
to the oil-relay governor minimize 
throttling losses under fluctuating 
load factors, make possible sub- 
stantial operating savings. 


type DRVX 


For applications where process 
steam is desired at a definite, steady 
pressure. Extracted steam pressure 
remains constant even when’ load 
on the unit fluctuates and the flow 
of extracted steam varies. 
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OLVENT EXTRACTION “= 


Thé photo above shows a complete wood rosin purification plant designed of liquid-liquid 
constructed by Vulcan, utilizing the Vulcan solvent extraction process. extraction column. 











(oe Vuican CINCINNATI 


PAD FORECASTS: ° 





4.4 Percent Demand Hike in 1952 


OTAL demand for U. S. pe- 
troleum in 1952 will average 
7,775,000 barrels daily, an 

increase of 330,000 barrels, or 4.4 per- 
cent, over the anticipated require- 
ments for 1951, according to a fore- 
cast of the program division of Petro- 
leum Administration for Defense. 
The daily average anticipated de- 
mand for 1952 is the same as was 
forecasted by the economics commit- 


ROBERT E. SPANN, Eastern Editor 


tee of the Independent Petroleum As- 
sociation of America earlier. 

These estimates represent the small- 
est year-to-year increase in demand 
since 1949, when total requirements 
for that year fell below the preceding 
12-month period. PAD’s forecast of 
full 1951 demand places the total at 
642,000 barrels a day over 1950 and 
requirements in the latter year were 


683,000 barrels daily higher than in 
1949, F 
The anticipated tapering-off in the 
rate of increase, according to PAD, 
is the result of several influences: 
®@ The level of business activity has 
already received most of the 
stimulation from the defense ef- 
fort that can be expected. 
® Production of automobiles and 
sil burners is expected to decline 


Petroleum Administration for Defense Forecast of Supply «nd Demand 
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let's take a 


CLOSER LOOK at 


STRAIGHT-CHROMIUM 
Stainless Steel Tubing 
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Present restrictions on nickel have cut 
production of austenitic stainless steel 
tubing far below demand. If this critical 
shortage of nickel-bearing stainless tub- 
ing is compelling you to find other suit- 
able grades, you should take a closer 
look at the straight-chromium analyses. 

Readily available in quantity from 
B&W are pipe and tubes of the four 
non-nickel-bearing types listed below 
with typical uses. These ferritic and mar- 
tensitic steels are magnetic at ordinary 
temperatures after all conditions of heat 
treatment, have relatively high oxida- 
tion resistance at elevated temperatures, 


and resist attack by many corrosive 
media. With certain modifications in 
procedures they can be satisfactorily 
fabricated by all methods applicable to 
austenitic grades. 

For both pressure and mechanical ap- 
plications, tubes of straight-chromium 
stainless analyses are worthy alternates 
for hard-to-get nickel-bearing stainless 
types. Would you like a copy of TDC- 
140 containing technical data on these 
easy-to-get grades of stainless tubes? 
Ask Mr. Tubes—your B&W Tube Rep- 
resentative — about their suitability for 
your applications. 


APPLICATIONS 


BAW Croley 12 Al (Type 405, Seamless) Non-hardening—does not undergo app 
tion; therefore no sudden volume change occurs during pric hag 185 and exidation resistant, 
Typical uses: Conveyor lines in oil refining and chemi heat exchanger tubing, boiler 
tubing in mercury heat cycle, catalytic oil cracking precseiss where fins have been welded to tubes. 


B&W Croley 12 (Type 410, Seamless and Welded) Hardenabl derate corrosion and heat re- 
sistance. Typical uses: Machinery in the chemical and food pr g and kaging fields. 


° 


Baw Croley 18 (Type 430, Seamless and Welded) Sufficient ductility for forming simple parts—good 
corrosion and oxid can be polished or buffed to pleasing finlth. Typical uses: Con- 
veyor lines in chemical pr g field; d and piping in production, transportation, and 
storage of nitric acid and in nitreting operations involving mixed acids; furndce ) ong retorts; 
ornamental structures. 


B&W Croley 27 (Type 446, Seamless) Corrosion resistant lient heat resisting Qualities. Typical 
uses: Furnace ports, heat interchangers, kilns, pyrometer protection tubes, soot blower elements, 
dehyd: t in chemical and oil refining fields. Also well suited fof glass sealing 


, ™ 


epplicetions. 


Seabele + 4. 
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considerably from the extremely 
high levels reached recently. 

@ By the last half of 1952 the im- 
pact of the Iranian problem in 
the U. S. will either disappear 
or become relatively minor. 

PAD stated that although military 

demand will probably increase during 
1952, the total anticipated increase is 
not large in terms of ite effect upon 
total petroleum requirements. 

Domestic demand for ail oils in 

1952, according to the forecast, will 
average 7,454,000 barrels a day, up 
5.9 percent over estimated uire- 
ments for 1951. Demand for U. S. 
exports, because of steadily increasing 
production and installation of addi- 
tional refining capacity abroad, will 
drop 20.9 percent from the 1951 rate 
to an average of 321,000 barrels a 
day. This will represent a sharp re- 
versal from the 1951 trend with total 
U. S. exports, averaging 406,000 bar- 
rels a day, amounted to a 33.6 per- 
cent increase over 1950. 


Early Peak 


Though the actual figures vary 
slightly, both PAD and IPAA expect 
total demand for 1952 to reach its 
peak in the first quarter with the an- 
ticipation that exports will drop 
sharply and some decrease will occur 
in domestic requirements during the 
latter part of the year. Previously, 
total demand has been the greatest 
in the final three months of the year 
due to the seasonal expansion in dis- 
tillate and residual fuel oil require- 
ments. 

PAD forecasts domestic and export 
demand in the first three months of 
1952 will average 8,328,000 barrels a 
day, or 7.6 percent above actual re- 
quirements in the like 1951 period. 
IPAA’s forecast for the first quarter 
placed total demand at 8,170,000 bar- 
rels daily, which would be 5.5 percent 
over the 1951 first three months. 
These estimates compare with the 
Bureau of Mines forecast of daily 
fen demand of 8,140,000 barrels 





‘or the first 1952 quarter, or an in- 
rease of 5.2 percent over the like 
1951 period. (See Wortp On, No- 
vember, 1951). 

While PAD’s forecast for the first 
three months of 1952 is higher than 
the expectations of IPAA and Bureau 
of Mines, its estimate of total demand 
for the last quarter and the daily 
average for all of 1951 is below the 
other two. PAD estimates total de- 
mand in the last three months of 1951 


82 


to average 7,853,000 barrels daily and 
requirements for all of the year to 
run 7,445,000 barrels a day. The re- 
vised Bureau of Mines figures for the 
last quarter and year average 7,913,- 
000 barrels daily and 7,452,000, re- 
spectively. IPAA’s forecast placed the 
last quarter average at 7,880,000 bar- 
rels daily and the full year at 7,465,- 
000 barrels a day. 

Domestic demand for all oils in the 
first quarter of 1952, according to 
the PAD forecast, will average 7,928,- 
000 barrels daily, 6.5 percent over 
the like 1951 period, and will decline 
approximately 900,000 barrels a day 
in the second and third quarters and 
increase to 7,850,000 barrels daily 
during the final three months of the 
year. A similar, though less sharp, 
down-trend in domestic demand was 
forecast by IPAA; however, the latter 
expects domestic requirements to in- 
crease to a peak of 7,910,000 barrels 
a day in the last quarter. 

PAD estimates export demand for 
crude and refined products in the first 
quarter of 1952 will average 400,000 
barrels a day, or 37.5 percent over 
demand in the first three months of 
1951. This rate of total export ship- 
ments is expected to continue into the 
second quarter, though in that period 
it will be below the rate of the 1951 
second quarter, and to drop sharply 
in the second half of 1952, averaging 
no more than 243,000 barrels daily in 
the final six months. This trend also 
was anticipated in the IPAA fore- 
cast, though the latter estimated total 
exports for all 1952 to average 314,- 
000 barrels daily, or 6000 barrels a 
day less than expected by PAD. 

While export shipments of all 
major refined products in 1951 have 
been at sharply higher rates than in 
the preceding year, PAD expects ex- 
ports of all products in 1952 to aver- 
age considerably less than in the cur- 
rent year. 

Total demand, as well as domestic 
demand, for all refined products in 
1952 except residual fuel oil, how- 
ever, will show moderate increases 
over the estimated requirements of 
1951, according to the PAD forecast. 
With export demand expected to be 
24.6 percent lower and domestic re- 
quirements anticipated to be just 
slightly less than in 1951, total de- 
mand for residual fuel in 1952 is fore- 
cast at 1,602,000 barrels a day, or 1.3 
percent under the 1951 estimate. In- 
creases in various product demand 
expected, are: Gasoline, 6.5 percent; 
distillate, 7.2 percent kerosine, 4.8 


percent; and other products, 3.9 per- 
cent. 

Total new supply (domestic pro- 
duction plus total imports) expected 
in 1952 PAD will average 7,762,- 
000 barrels daily, an increase of 2.5 
percent over 1951, indicating a daily 
average withdrawal from stocks dur- 
ing the year averaging 13,000 barrels 
daily, all of which is expected to be 
refined products. Such a rate of with- 
drawal would compare with an esti- 
mated daily average increase of 129,- 
000 barrels in total stocks duri 
1951. Based on these calculations o 
PAD and its estimate of closing 1951 
inventories, it would indicate total 
stocks at the end of 1952 would 
amount to 624 million barrels, or 5 
million less than the expected level 
on December 31, 1951. Crude inven- 
tories during 1952 are expected to 
continue at the anticipated closing 
level of 1951 of 255 million barrels. 


New Supply 


The estimated total new supply in 
1952 will consist of daily average 
domestic crude production of 6,290,- 
000 barrels, natural gasoline output 
of 575,000 barrels a day, and total 
imports of 897,000 barrels daily. Of 
the latter, crude would consist of 
520,000 barrels a day, approximately 
the level expected for all 1951. Prod- 
uct imports in 1952, however, are ex- 
pected to rise to 377,000 barrels daily, 
compared with the estimated average 
of 351,000 barrels a day in 1951, in- 
dicating total 1952 i.nports will be 
27,000 barrels a day higher than in 
1951. 

PAD’s estimate of 1952 domestic 
crude production is 2.3 percent higher 
than the anticipated average for all 
of 1951, and consists of a daily aver- 
age output of 6,321,000 barrels in 
the first quarter, 6,297,000 in the sec- 
ond, 6,174,000 in the third, and 6,- 
368,000 in the fourth quarter. It 
will not be possible to increase domes- 
tic crude production much over a 
level of 6,353,000 barrels a day until 
additional pipe line capacity is pro- 
vided, particularly in West Texas, ac- 
cording to PAD. The agency expects 
300,000 barrels daily of West Texas- 
Gulf line capacity to be added in the 
third quarter and 70,000 barrels daily 
in the same period with completion 
of the Platte line from Wyoming to 
Wood River, Ill. The 209,000-barrel 
daily Rancho line from West Texas 
to Houston is expected to be com- 
pleted in the fourth quarter of 1952, 
according to PAD. 
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See WELLE SERV IGE 


CHEMISTRY APPLIED 


TO MAINTENANCE CLEANING PROBLEMS 








fi An 


Dowell Service has cleaned many types of water supply equipment FAST 


If deposits are cutting production and 


profits in your plant . 


. Dowell Service 


offers an effective remedy! For example, 
in water supply and water treating 
systems, deposits may accumulate in 


pipes, pumps and filters .. . 


impairing 


operating efficiency. Maintenance men 
industries rely on Dowell 


in many 


Service to clean operating 
without dismantling a 
minimum of downtime! 


Experienced Dowell engineers do the job, 
using Dowell-designed, truck-mounted 
equipment. Liquid solvents designed to 
remove deposits quickly, efficiently and 
economically are applied according to 
the techniques demanded by the job: 


for example, by filling, spra 
cascading or vaporizing. 
ment can be cleaned in operation. 


uipment 


with a 


ing, jetting, 
ften equip- 


Let Dowell Service save you time and 
money in your maintenance cleaning! 
Call the nearest Dowell office today for 
FREE consultation. 


Recent Dowell jobs in Feedwater Systems 


SCREEN FUTERS: In less than three hours, 
Dowell Service removed 90% of deposits 
from filters used to screen river water for a 
48” strip mill. 


WATER SOFTENER: Approximately 18 inches 
of hard calcium carbonate piled up in the 
bottom of a water softener’s deaerating com- 
rtment. In less than one day, Dowell 
Eontes thoroughly cleaned compartment. 


FILTER BEDS: The backwash rate on an anthra- 
cite filter was reduced to 75 gallons per 
minute by accumulated deposits. After 
Dowell Service, backwash rate was increased 
to an effective 385 gallons per minute. 


DOWELL INCORPORATED * TULSA 1, OKLAHOMA = 


19 


+ — yeaa 
New Orleans 12 


Atlanta 


cus 


ipper Montclair, N. J. 


Anniston, Alabama 
Miss 


Uatayete, ba 


D exas 
Wichita atts, Texas 
Hobbs, N. Mex. 


a ar ham iy opps 3 ae Nam ho gs 
*® Chemical services for oil, gas and water wells. 
* Magnesium anodes for corrosion control. 


1ON EXCHANGE BEDS: Iron oxide clogged 
ion exchange water softener. Before cle 
ing, = mps were required to pro 
ey or adequate — wash, Af 
well Service, one pump was sufficient. 


FEEDWATER ene Rn Reem it 
necessary to use 1 orsepower pu 
to force water t h clogged feedlines ta 
boiler house. Following Dowell Service, on 
one pump was requii 

pumP: Two hig h pressure feedwater 
were anata a with deposits. 
service comple’ cleaned them along 
rest of the feedwater system. 


WATER WELL: Before treatment, a wat 
well produced only 108 gallons rere 
with a 35’ drawdown. After Do 
water flow increased to 450 gallons p 
minute with a 27’ drawdown. 





indicating, non-indicating and 


. hasr-Nelar 


Serves the Process Industries 


with Accurate and 





Reliable Control Equipment 


Since 1882 Mason-Neilan has supplied industry with a 

wide variety of standard and specialized automatic control equipment 
for process and associated services. Each is a development of practical 
engineering based on experience gained in close contact with industrial 
control problems. Each is specifically designed to do an exceptional 
job. With Masoneilan products you get engineered equipment that 


‘ assures superior performance, long life with minimum maintenance. 


Industrial Control ED Specialists Since 1882 
MASON-NEILAN REGULATOR COMPANY 


Sales Offices or Distributors in the Following Cities: 11 8 2 Adams Street, Boston 24, Mass. 

New York « Syracuse + Chicago «+ St. Lowis + Tulsa 

Houston + Pittsburgh + 4.'rate + Cleveland + Cincinnati + Detroit + San Francisco + Salt Lake City + El Paso + Philadelphia + Boise + Albuquerque 
Charlowe, N.C. + Los Angeles + Denver + Appleton, Wisconsin + Corpus Christi + New Orleans Mason-Neilan Regulator Co., Led., Montreal and Toronto 
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Whichever you are, it pays to make full use of 
NATIONAL service on LEAD EQUIPMENT 


Whether you're in planning or production...you can 
save yourself time and expense by using NATIONAL 
service on lead equipment in any form: separators, 


agitators, all types of tanks and vessels. 


By using NATIONAL service, you make sure of two 


important things... 


You make sure your equipment is properly de- 
signed. NaTIONAL’s Engineering Department has 
specialized for many years in the development of 
acid-handling equipment for numerous , 


branches of the chemical field. 


You make sure your equipment is properly 
fabricated. NATION AL’s “Homogeneous” proc- 
ess of bonding lead to steel gives you positive 
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assurance that the lead lining won't creep, buckle, 
or lose its grip. As the leader in lead, NationaL 
knows the problems involved in building all types 
of processing equipment to specifications . . . and 
has the know-how needed to solve these problems. 


When you need lead-lined or lead-covered equip- 
ment for handling corrosive chemicals... when you 
need any other lead product... be sure to take full 
advantage of NATIONAL service. 


NATIONAL LEAD COMPANY 


New York 6; Atlanta; Baltimore 3; Buffalo 3 ; Chicago 8; 
Cincinnati 3; Cleveland 13; Dallas 2; Philadelphia 25; 
Pittsburgh 12; St. Louis 1; Boston 6 (National Lead Co. 
of Mass.) ; Los Angeles 23 (Morris P. Kirk & Son, Inc.) ; 
Toronto, Canada (Canada Metal Company, Limited) 











News Notes on Refinery and 
Other Plant Construction 


Petroleum Refiner's Next ‘‘Box Score”’ 


Tabulation Will Appear in the January Issue 


Shell Increasing Capacity 
At Norco, La., Refinery 


Addition of a catalytic cracking plant 
at Shell Oil Company's Norco, La., re- 
finery is expected to make the Norco 
plant independent of Shell's Houston 
plant in production of aviation gasoline 
Recent discoveries of new sources of 
crude oil in Louisiana has insured the 
future of the Norco installation in the 
Shell program 

Crude distillation will be 
along with expansion of the alkylation 
plant and additional storage facilities 
will be provided. This $30 million ex- 
pansion is only one part of Shell's 
nation-wide program that will cost $100 
million and add 4 million gallons daily 
to the company’s national output 


increased 


Standard (Ohio) Starts 
Three Expansion Units 


Chromia-alumina will be used as a 
catalyst for catalytic reforming for the 
first time when Standard Oil (Ohio) in- 
corporates the new development into its 
reforming expansion program at Lima, 
Ohio. Engineering and design work will 
be started at once on the $8.5 million 


86 


unit, and at the same time a $2.4 million 
program to expand the crude coking 
unit will be started. 

At Toledo, Standard Oil (Ohio) plans 
to begin construction early next year on 
a new $3 million sulfuric acid alkylation 
unit for which certificates of necessity 
have already been granted. This unit 
will double the present capacity by about 
2000 barrels daily of alkylate. Comple- 
tion is scheduled in 15 months 


Kellogg Starts Engineering 
On Chile's First Refinery 


Engineering work is underway on 
Chile’s initial refinery which is being 
constructed for Empresa Nacional de 
Petroleo near Valparaiso. In about one 
year the M. W. Kellogg Company ex- 
pects to begin actual construction on 
the $10 million program which will give 
Chile 20,000 barrels a day of refining 
capacity. Processing facilities will in- 
clude crude oil distillation, vis-break- 
ing, thermal reforming, gasoline stabili- 
zation and treating equipment for sul- 
fur removal from fuel gas, LP gases, 
motor gasoline, etc. Production will be 
moved to marketing points by pipe line 
and truck. 


—_—:"— 


LOOKING FORWARD to the day when internal 


2000 Barrels Avgas Added 
In Texas City Expansion 


Pan American Refining Corporation 
has announced a $18 million expansion 
program at Texas City which will in- 
crease the crude capacity of the refinery 
by 12,000 barrels per day. In addition, 
the new facilities will increase the pro- 
duction capacity of military grade avia- 
tion gasoline by 2000 barrels daily. 

As part of the program a 30,000-barrel- 
per-day Fluid catalytic cracking unit will 
be added, as will auxiliary equipment, 
including a polymerization unit. The ex- 
isting combination crude and thermal 
cracking units will be revamped to in- 
crease capacity. As yet activity is in the 
planning stage and Pan American offi- 
cials will not hazard an estimate as to 
completion date because of the uncer- 
tainty regarding the delivery of materials. 


El Dorado Refinery Gets 
Polybutene, Propylene Units 


Polybutene production in the U. S. 
will be increased by approximately 47,- 

619 barrels annually when a new unit 
authorized by Pan-Am Southern Corpo- 
ration for its El Dorado, Ark., refinery 
is compteted. A second new unit will 
produce about 90,476 barrels yearly of 
propylene tetramer. 

The polybutene unit is scheduled for 
completion in February, 1952, while the 
propylene tetramer unit is being readied 
by revamping the present polymeriza- 
tion unit so that it can be switched from 
high grade “poly” gasoline manufacture 
to tetramer production as the market 
fluctuates 


Standard-Vacuum Agreement 
With India Not Disclosed 


Negotiations between Standard-Vacu- 
um and the government of India prob- 
ably have reached an advanced stage, 
while the Burmah Oil Company and 
Caltex companies are still interested in 
the possibilities of building and operat- 
ing Tndian refiine ries. 

Standard-Vacuum has offered to build 
one of the three $30 million refineries 
near Bombay. India reportedly has 
promised not to nationalize her oil re- 
sources for 30 years and to pay com- 
pensation if she takes over after that 
time. 


Roosevelt O & R to Build 
Benzene Extraction Plant 


Plans for the construction of a new 
$2 million unit for benzene and toluene 
extraction from crude oil and other 
charge stocks utilizing the new plat- 
forming process have been announced 
by Roosevelt Oil & Refining Corpora- 
tion at Mount Pleasant, Mich. The 
process is licensed by Universal Oil 
Products Company of Chicago, and 
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You'll get positive control and longer life from Porter Lubricated Plug valves . . . 
AND there are reasons. 


1. DOUBLE-SEALED PLUG STEM — gives twice the protection against 
leakage. 

2. METAL-SHIELDED PACKING — Non-rotating metal parts completely 
enclose stuffing box packing, insuring many times longer packing life. 

3. GREATER FLOW AREA — Porter design permits easy, unobstructed 
flow without turbulence 

4. CONCEALED LUBRICANT GROOVES — are never exposed to fluid 
handled. 

5. EASILY ADAPTABLE — to pressure gun lubrication 


ONLY PORTER LUBRICATED PLUG VALVES HAVE ALL THESE FEATURES . Remember this when you buy. 


Illustrated Catalog, showing 
<t dimensions, list prices and ac- 
P 


cessories. 
PO RTE R w lease request it om your company 
letterhead. Of course it's FREE. 


NN Better Built - 








EQUIPMENT 


PORTER VALVE DIVISION 


H. K. PORTER COMPANY, INC. 
DRAWER 2650 TULSA 1, OKLAHOMA 





Three umbrella roof tanks built 
for Continental Oil Company's re- 
finery located at Denver, Colorado. 


Continental Oil Company recently installed a 
large number of Horton welded steel tanks to store 
base gasoline, Ethyl gasoline, N-tane gasoline, poly 
gasoline, and demand gasoline at their Denver 
refinery. These units are part of an expansion 
program designed to double the crude processing 
capacity to 7,500 barrels daily and to improve the 
quality of the finished gasolines. 

This Rocky Mountain plant is typical of many 
refineries throughout the country that depend on 
Horton tanks to store crude oil and refined prod- 


HORTON 
TANKS 


cut evaporation losses at 


CONOCO’S 
Denver Refinery 


ucts. The complete line of efficient structures 
Hortonspheres, Hortonspheroids, Hemispheroids, 
Hortondome Roofs, Horton Floating Roofs and 
cone roof tanks—has been carefully designed to 
reduce evaporation losses by utilizing modern 
storage principles. 

If you are interested in obtaining the many in- 
herent advantages of modern storage facilities for 
your refinery, tank farm, or pipe line station, write 
our nearest office. There is no obligation on your 
part. 


80,000-bbl. Hortondome Roof 
tank forming the central unit of 
a@ vapor-saving system consisting 
of ten cone roof tanks located at 
Conoco’s Denver refinery. 


CHICAGO BRIDGE & IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 
Detroit 26 1520 Leteyette Building Salt Lake City 4 
Hous 2126 C & | Life Building Sen Francisco 4 

165 Broadway Building 
1608—1700 Weilnut Street Building 

REPRESENTATIVES AND LICENSEES 

Ateliers et Chantiers de la Seine Maritime, Paris, France Horton Steel Works, Limited, Fort Erie, Ontario, Canada 

Compagnia Tecnia Industrie Petroli, Rome, italy Motherwell 4 Company, Limited, Motherwell, Scotiend 

Constructions Metalliques de Provence, pe France 7 


Chicago Br & Iron Company, Apartado | Netherlands 
m4 Sociedode Chibridge de Construcess Li itde., bn Franklin we 194-5/704-6. Rio de Janeiro, Brazil 


Atiente 3 
Boston 10 


Chicago 4 ng 
Cleveland 15 2234 Guildhall Building 
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Heat code sto 


Ask your supplier about the unusually quick delivery of 
0.T-M “blue ribbon” flanges. For quick delivery .. . for 
superior quality ... of ASA, or API, or your special speci- 
fications . . . always request O-T-M “blue ribbon” flanges. 
For engineering or technical advice, contact. . . . 
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Construction 





erection will be handled by Procon, Inc 

Final design of the units is now being 
completed, with field construction under 
way. Scheduled for completion in late 
summer, 1952, production is estimated 
at 71,000 barrels of benzene and 77,000 
barrels of toluene annually 


Sinclair Begins Latest 
Houston Expansion Program 


Engineering on the expansion program 
for Sinclair Refining Corypany at its 
Houston plant has been completed and 
construction contracts have been given 
to Fluor Corporation and C. F. Braun, 
major contractors for the yon The 
J. G.. White Engineering Corporation 
will also do some of the work. The $28 
million project will increase capacity 
from 85,000 to 110,000 barrels a day of 
crude 

Production of avgas and butylene will 
be increased by 100 percent and pri 
duction of special Navy fuel and gaso 
line will be increased considerably 


AN ARTIST'S SKETCH of the petrochemical and textile fiber plant now being constructed at 


Edmonton, Alberta, 
pleted plant = look like. The company, an 
to comp 





by next winter. The plant will 


by the Canadian Chemical Company, Ltd., gives a preview of what the com- 
affiliate of Celanese 


Corporation of America, hopes 
e petroleum chemicals, — 


produc 
acetate, ecetate filament yarn and acetate staple fiber. It is anticipated production will meet 
Canadian chemical market demand, with production of some items in sufficient quantity for export. 


Refining Projects Certified by PAD 
In November Aggregate $225 Million 


A lengthy list of construction projects 
within the refining field was approved 
by the Defense Production Administra 
tion last month. The total cost for the 
projects listed below totaled over $255 
million. The following list gives 
pany name, site of construction, 
project, percent at which project 
certihed for tax amortization, and 
eral classification of production 

Allied Chemical & Dye Corporation, East 

Louis, Tll., $1,627,000, 70 percent, sulfuric 

Atiantic Refining Company, Philadelphia 
million, 70 percent, sulfuric acid 
Service Ol Company Bartlesville 
$12,210,000 aveas expansion Cities 
Service, near Blackwell, Okla., $3,880,000, 66 
percent isobutane ‘facilities Citlese Service 
Lake Charies, La., facilities for hiking crude 
capacity 25,000 barrels daily for production 
of: 623 barrels LPG. 4430 barrels aveas; 6083 
barrels kerosene and distillates 420 barrels 
bengene; 1360 barrel«a toluene, etc Expansion 
will include an additional crude oi! distilia 
tion unit, enlargement of the catalytic crack 
ing plants; new catalytic reforming unit; LPU 
recovery equipment enlargement of the al 
kylation feed and acid recovery facilities 
DPA certified $ 660,000 at 45 to 80 per 
cents 


com 
cost ol 
was 
gen 


Coastal O11 ympany, Port Newark J 
$275,000, 40 percent, storage capacity or mil 
itary products. Consolidated Chemica! Indus 
tries, Houston, $400,000, 70-15 precent, sul 
fur projects 

Deep Rock O11 Corporation, Cushing, Okla 
$3,250,000, 65-90 percent, benzene 
Detroit Chemical Works, Detroit 
percent, sulfuric acid facilities 

Ethyl Corporation, Edgemoor, Del 
90 percent, tetraethy! lead 

Ethy! Corporation, Baton Rouge 
75 percent, tetraethy! lead 

General Petroleum Corporation, 
Calif approved at 90 percent for 
and at 66 percent for $47,000 for 
project. Globe O11 & Refining, Lemont, Ili 
$3,894,063, basic products and aveas compo 
nents. Great Southern Chemical Company, Cor 
pus Christi, Texas, $4 million, chemical grade 
benzene and toluene. Gulf Otl, Port Arthur, 
Texas, $2,318,855, sulfuric acid 

Hancock O11 Company of Califorpia, Long 
Beach, $3 million, avgas production Hugoton 
Plains Gas & Ol Company, Tyrone, Okla 
$119,250, 90 percent, new production of 11 
000 gallons daily of iso-butane. Humble Oi! 
& Refining Company, Baytown, Texas, $116 
000, 90 percent, avgas expansion. Second aveas 
project, $460,000, 90 percent 


and toluene 
$950,000, TO 


$184,125 
$4 million 
Torrance 


$528,000 
aveas 


90 


Lion Oil, El Dorado, Ark., $67,868, sulfur. 

Magnolia Petroleum Company, Beaumont, 
Texas, basic products. Michigan Chemical Cor- 
poration, St. Louis, $81,681, 70 percent, sul- 
furic acid 

Ohie Oll Company, 
alkylates 

Pan American Refining Corporation, Texas 
City $18,674,600, 2440 barrels aveas daily 
motor grade gasoline, kerosene, and No. 2 
fue! oil, Panoma Corporation, Carson County, 
Texas, $1,022,450, avgas project. Panoma Cor- 
poration, Texas County, Okla., $211,400, 90 
percent, 79 gallons daily iso-butane, and 
storage facilities 

Phillips Petroleum 


Robinson, Ill, $2,877,000, 


Borger, Texas, $98,725, 
alkylates; Bartlesville, $25,866, alkylation ex- 
pansion Sweeney, Texas, facilities for pro- 
luction of large quantities of aromatics suit 
able for use in aveas production, as well es 
purified benzene and toluene for use by chem 
jeal industry. 4430 barrels aveas daily and 
6083 barrels kerosene, $18,806,000, 15 to 90 
percent; Ector County, Texas, § $1, 40-65 
percent natural gasoline project; ay County 
Texas, $409,612, 40 pereent natural gasoline; 
Hutchinson County, Texas, $169,165, 65 per- 
natural gasoline compressors; Moore 
Texas, $1,007,225, 66 percent, natural 
production; Crane, Texas, $510,200, 

70 percent, elemental sulfur production; Lea 
County, N. Mex 150, 65 percent, gascline. 
Pontiac Refining Corporation, Corpus Christi, 
$2 million, avgas e«cpansion 

Richfield Ol) Corporation, Los Angeles, $43. 
107,000, 15-90 pererat, 7700 barrels daily of 
benzene ethylene, all purpose gasoline. 
Rayonter, Inc Powell Park County, Wyo 
$1,314,000, 80 percent, elemental sulfur 
Shell Oil Company, Norco, La., $30 million, 
15-90 percent, basic refining facilities, includ 
ing crude distillation and catalytic cracking 
and additions te the alkylation unit. Crude 
capacity will be increased 25,000 barrels daily 
with an output of 11,660 barrels kerosene, 
11,780 barrels motor gasoline, and 3620 bar 
rele aveas daily. Shell Oil Company, Madison 
County, Ill, $42.5 million, basic refined prod- 
ucts and avgas components 

Sinclair Refining Company, Hartford, Il., 
$34,400, 15-90 percent, facilities for boosting 
erude capacity by 37,000 barrels daily and 
increasing product output as follows: motor 
a 16.325 barrels daily; fuel oils, 14 
585 barrels daily; jet fuels, 1000 barrels daily; 
and aveas 4750 barrels daily. Socony-Vacuum 
Oil Company, East Chicago, Ind., $4,210,000 
100 percent increase catalytic cracking ca- 
pacity 

Standard Oj! Company (Ohio), Lima, $312.- 
000, avgas. Standard (Ohie), Toledo, $1,240,- 
000, 45 percent, and $2,910,000, 90 percent 
alkylates. Standard Of] Company of 


cent 
County 
gasoline 


aveas 


aviatior 


benzene 
Scurry 
gaso- 


Richmond, $1,187,000, 
facilities. Sunray O11 Corporation, 
County, Texas, $7,654,460, 55 percent, 
line project. 

Taylor Refining Company, Corpus Christi, 
$1,052,000, 90 percent and $2,173,000, 65 per- 
cent, and $630,000, 40 percent, benzene and 
toluene facilities. 

Warren Petroleum Corporation, Crossville, 
Ill., $40,360, 90 percent, for isopentane facil- 
ities. Warren Petroleum, Monument, N. Mex., 
$56,945, 100 percent, avgas. 


Salt Lake City Refinery 
Scheduled for Expansion 


Utah Oil Refining Company has an- 
nounced a $1 million expansion at its 
Salt Lake City refinery. Six new gaso- 
line and crude oil storage tanks with a 
capacity of 384,000 barrels will be in- 
stalled northwest of the refinery. A 
6-inch and 8-inch pipe line will be in- 
stalled at a cost of $120,000 to connect 
the tanks to the refinery. Chicago Bridge 
and Iron Company will install the tanks. 

Also scheduled is the conversion of an 
existing tank into a refrigerated con- 
tainer for storage of light distillates, the 
movement of a stabilizer tower, and 
erection of a $185,000 steam boiler and 
a $65,000 expansion of the water treating 
facilities at the refinery proper, Sterns- 
Roger Manufacturing Company has been 
awarded the contract to build the boiler 
and water treatment facilities. 


Kellogg to Erect Deep Rock 
Lube Plant at Cushing 


Deep Rock Oil has 
awarded a contract to The M. W. Kel- 
logg Company for construction of a new 
lubricating oil plant to be built at Cush- 
ing, Okla. Other major construction 
which was only recently completed at 
the 18,000-barrel daily refinery, included 
a crude still, fluid catalytic cracking 
unit, research and business buildin 
In addition to this latest project Dew 
Rock had earlier announced plans for 
the construction of a new blending and 
packaging plant for motor oils by the 
Chemical Plants Division of Blaw-Knox 
Construction Company. 

The new lubricating unit will utilize 
propane deasphalting and the phenol 
solvent refining processes to produce 


California, 


Corporation 
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BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


Copper ALLOY BULLETIN 











“Be dger 


rt” MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 








Aerial view of new International Nickel Co. sea water corrosion testing station at Harbor Island, 
Wrightsville, North Carolina. 


Kure Beach Tests Help 
Lengthen Condenser Tube Life 


Sea water corrosion testing of cop- 
per-base alloys continues to be an im- 
portant phase of Bridgeport’s Research 
Program. This work was originally 
started at the International Nickel 
Company’s sea water corrosion test 
station at Kure Beach, North Carolina. 
It is now being carried on at Harbor 
Island, Wrightsville, North Carolina. 
During the past 8 years Bridgeport has 
tested thousands of metal samples. 

Many test conditions closely ap- 
proximate the “in-use” environments 
of condenser tubing installed in sur- 
face condensers operating with circu- 
lating sea water. Test samples are sus- 
pended in clean sea water flowing at a 
velocity of approximately two to three 
feet per second with a water tempera- 
ture ranging from 35° to 85° F. 

Test Procedure 

Representative control samples 
were physically and chemically tested. 
Before assembly in special test racks, 
each sample was carefully annealed, 
cleaned, weighed and measured. The 
test racks were then submerged ap- 
proximately 15 inches below the sur- 
face of the water. 

At regular intervals (approximately 





| 
| 


6 months) the test racks are removed 
for visual inspection and several are 
taken to the laboratory where they are 
dismantled for cleaning, weighing, in- 
specting, testing, and calculation of the 
rates of corrosion. 

Results Found Helpful 

Much valuable information was 
gained which has proved helpful in 
selecting copper-base alloys for sea 
water applications. We have been able 
to study impingement corrosion and 
the effects of alloy changes on pitting 
associated with impingement corro- 
sion, and general surface pitting. We 
have also observed the extent and 
depth of corrosion based upon weight 
loss and loss in tensile strength, and 
the effect of metal hardness or temper 
on corrosion rate. 

Since the results of the tests re- 
vealed those alloys with the greatest 
resistance to biofouling and corrosion 
in sea water, we have been able to im- 
prove them by modifying the amount 
of various alloying materials. 
Improving Resistance To 
Impingement Corrosion 

For example, one of the first things 
noted in connection with the test speci- 
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mens was that the appearance of the 
leading edges varied considerably from 
one alloy to another. It was found that 
some of the specimens lost their sharp 
edges (see Fig. 1) and took on a 
rounded appearance. Those alloys 
which were most worn on the leading 
edge also had bright, clean leading 
edges without any visible corrosion film 
in this area. This led to a very marked 
decrease in the width of the specimens, 
and since the trailing edge of these 
specimens suffered very little change, 
the depth of corrosion on the leading 
edge could be measured directly with 
a micrometer. 


Diagram showi 
the leading edge of speci 
stream of sea water. 





The final width of the specimen sub- 
tracted from the original width was 
called the depth of impingement cor- 
rosion. These measurements revealed 
that the following alloy changes led to 
marked increases in resistance to im- 
pingement corrosion: 

(1) the combined addition of 5% 
aluminum and 0.25% arsenic to cop- 
per; 

(2) the combined addition of 5% 
tin and 0.1% phosphorus to copper; 

(3) the addition of approximately 
0.5% iron to 70-30 cupro nickel; 

(4) the addition of 2% aluminum 
and 0.02% arsenic to 75-25 copper- 
zine alloy. 

The addition of arsenic or tin to 
Muntz Metal increased the rate of im- 
pingement corrosion. It is evident that, 
while uniform dezincification is in 
progress (as in the 60-40 brass, Muntz 
Metal), no impingement corrosion 
occurs. This indicates that the dezinci- 
fication reaction overpowers the im- 
pingement corrosion reaction. 

Additional information is constantly 
being gleaned from sea water tests. 
This is considered in conjunction with 
the results of other research carried on 
by the Bridgeport Laboratory to as- 
sist in getting longer service life from 
condenser and heat exchanger tubing. 

(7583) 


91 





Save money—cut maintenance with 


THIS MOISTURE barrier 
— an exclusive 
Childers feature — 


CUT-AWAY SHOWS how 
jacketing goes on 
right over the in- 


always retains its sulation. Can help 


— needs no ex 
periodic repainti 


new look protects aluminum hold insulation in 
ensive from corrosion on position 
£- or of jacketing. 
t is factory-at- 
pose ne: past no roll tached to the jacket- 
orming . . . no expen- ing. 
sive shearing. Fasten 
with aluminum strap- 
ping and seals, sheet 
metal screws or plastic 
film Scotch tape. 


= 





USE OVER ANY type of 
This is the lowest cost of eny permanent metal jacketing. The corru- moulded insulation. 
gated aluminum provides strong, durable protection with three way 
savings: (1) Lew maintenance costs; (2) Lower first cost than 
other permanent jacketing ; (3) Lowest application costs because it 
is easy to cut, handle, and attach. 





Ol refineries and gasoline Power plants—indoors and evt—find 

te use sheet aluminum for protecting in- Jacketing their ideal material for protecting 

lated lines even before Chi Jacketing insula’ lines as in this big Southern in- 
developed. They were tired of costly stallation. Childers Jacketing is low in cost 

sintenance and repair with temporary and easy to handle. More than that, it is « 

terials. Now they are discovering that permanent-type weather protectio 

Yhilders Jacketing has even more advan- needs no painting. Its glea: 

tages than expensive sheet aluminum—but surface makes for “good 

costs less to buy and far less to apply. any utility or industrial power 
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Construction 





high quality lubricating oils. Engineer- 
ing is already begun on the project 
which will have a processing capacity of 
930 barrels daily, and the completion 
date is projected for December, 1952 


Imperial’s Expansion Plan 
Extended to loco Refinery 


Imperial Oil Company has extended 
its expansion program to include the re- 
finery at loco on Burrard Inlet in Brit- 
ish Columbia, and will also announce 
construction at the Regina refinery as 
plans progress. Ioco’s share in the $24 
million program will include a new cata- 
lytic cracking plant . 

Already underway are projects at Sar- 
nia, Ontario, and at Edmonton, Alberta 
The $14.6 million Sarnia project includes 
an atmospheric and vacuum distillation 
unit, a fluid catalytic cracking unit and a 
light-ends recovery plant which are be 
ing built by Canadian Kellogg Company 
The $5.5 million Edmonton program is 
highlighted by a 20,000-barrel-per-day 
catalytic cracking unit which was engi- 
neered by Standard Oil Development 
Company, and being erected by Foster 


Wheeler 


Sunray Restores Alkylation 
Production at Duncan Plant 

Rehabilitation work on the dormat 
alkylation plant located at Sunray Oil 
Corporation's Duncan, Okla., refinery is 
underway and will give the plant a pro- 
duction of about 2000 pounds of alkylate 
per day when the unit is completed in 
August, 1952. The rehabilitation work is 
estimated at $1.7 million 

Scheduled new construction at the re- 
finery includes increased capacity of the 
catalytic cracking unit for greater pro- 
duction of propylene tetramer. Refinery 
Engineering Company of Tulsa will han- 
die this assignment and will remodel the 
catalytic blower to supply a larger quan- 
tity of air for regeneration of the crack- 
ing catalyst 


Leghorn Capacity Increased 
To 30,000 Barrels Crude 


Latest information from Italy reports 
that work at the Stanic Industria Petro- 
lifera Company of Rome, covering in- 
stallation of a two-stage pipestill, phenol 
extraction, propane dewaxing, clay con- 
tacting and lube acid treating plants at 
its Leghorn refinery, as well as rehabili- 
tating the crystalline wax facilities, is 
progressing on schedule 

When the project is completed the re- 
finery will have a crude run capacity of 
30,000 barrels a day; 1166 barrels daily 
of finished lubricating wax; and 240 
barrels daily of finished crystalline wax 
The total refinery capacity is reported at 
15,500 barrels per day 


New Carbon Black Plant 
Scheduled for Sarnia Site 


Cabot Carbon of Canada, Ltd. has 
engaged Stone & Webster of Canada 
to build a 20 million pound oil furnace 
carbon black plant at Sarnia. It is hoped 
that the Canadian government will per 
mit priorities so that the plant may be 
in operation early in 1952 





ENGINEERING AND DESIGN work are underway on this refinery being built for Kefinaria de 

Petroleos de Manguinhos S. A, by The M. W. Kellogg Company on the outskirts of Rio de Janeiro, 

Brazil. A 10,000-barrel-a-doy plant, it will consist of a single-unit thermal-cracking refinery 

combining topping, vis-breakiag, gas-oil cracking, naphtha reforming and gas recovery operations, 
and is scheduled for completion the second half of 1953. 


Minnesota Plant Adds 
Catalytic Cracking Unit 


Procon, Inc., has been engaged to han- 
dle the building of new catalytic cracking 
and gas recovery units for Northwestern 
Refining Company of St. Paul Park, 
Minnesota. The new units, for which 
ground was broken late last month, are 
part of an extensive improvement and 
expansion program to increase the crude 
processing capacity from 8000 to 30,000 
barrels daily 

Application has been made for certifi- 
cation by the Defense Production Ad- 
ministration of a new 30,000-barrel-a-day 
skimming unit to augment present facil- 
ities and those now under construction 


Contracts Awarded for 
Illinois Petro-Chem Plant 


Ground has been broken at Tuscola, 
Ill, where National Petro-Chemicals 
Corporation is building a $32 million 
plant. The feed capacity of the unit will 
be 5000 million cubic feet of wet gas 
daily when the plant is in operation late 
next year. Contracts have been awarded 
as follows: Vulcan Copper Company, 
Cincinnati, for the ethyl alcohol unit; 
J. F. Pritchard, main absorption plant 
and utilities; Lummus, ethylene unit; 
Foster Wheeler Corporation, ethyl 
Chloride unit. 


B-A Announces Arrangements 
For Ontario Grease Plant 

British American Oil Company has 
announced plans to build a $1.5 million 
grease plant at its Clarkson, Ont., refin- 
ery. Scheduled for completion by late 
1952 the plant is expected to reduce 
imports of U. S. grease. Plant capacity 
is designed at 15 million pounds of 
grease annually 


Canadian Chemicals Need 
To Be Met by New Plant 


The new chemical plant which Can- 
adian Chemicals Company, Ltd., an af- 
filiate of Celanese Corporation of Amer- 


ica, has announced it will build in Ed- 
monton, Alberta, will produce methanol 
and propylene glycol among other chem- 
icals not now produced in Canada. The 
chemicals will be manufactured in suf- 
ficient quantity to meet the major por- 
tion of Canadian demand according to 
Harold Blancke, president of both com- 
panies. A few products will be available 
for export as well. Sales offices for the 
new company are being established in 
Montreal. 


Hudson Begins Construction 
Of Pegasus Field Gas Plant 


An initial capacity of 30,000 million 
cubic feet per day of casinghead gas is 
planned for the new gasoline plant that 
Magnolia Petroleum Company will erect 
to serve the Pegasus field in Midland and 


Upton counties, Texas. Over 100,000 
gallons daily of natural gasoline, butane 
and propane will be manufactured when 
the plant is in operation. Hudson Engi- 
neering Corporation of Houston will be- 
gin construction of the absorption type 
plant this month. 


Three Year Expansion Plan 
ls Underway at Wood River 


Expansion and modernization on a 
three-year scale has begun at Shell Oil 
Company’s Wood River, IIL, plant. The 
$42.5 million program will add 50,000 
barrels daily to the plant capacity, and 
will replace obsolete equipment. Amor- 
tization granted was 75 percent on re- 
fining equipment, 100 percent on alkyla- 
tion equipment. 


Sinclair Awards Badger 
Sulfur Extraction Contract 
Contract has been awarded the Badger 
Process Division of Stone & Webster 
Engineering Corporation to erect a 10,- 
000-barrel-a-day sulfur dioxide solvent 
extraction plant for Sinclair Refining 
Company at its Wood River, IIL, plant. 


Further construction items on page 182. 
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HUDSON SOLO-AIRE EXCHANGERS 


Pictured above is an installation of HUDSON SOLO-AIRE JACKET WATER 
COOLERS providing cool water to the power cylinders, compressor cylinders, 
and lubricating oil coolers of ten 800 horsepower gas engine driven compres- 
sors. The coolers, operating with inlet air temperatures ranging seasonally 
from below zero to 105°F, deliver cool jacket water at a uniform, controlled 
OTHER HUDSON “TP” cooLING Equipment —“™PETature the year around, 

For this installation the great expense of obtaining 
and treating raw water determined the selection of 
HUDSON SOLO-AIRE units—rather than HUDSON 
water cooling tower with HUDSON water-cooled units. 
The use of air-cooled units in this compressor station 
precluded the loss through evaporation of about 90 
gallons per minute of raw water. 

HUDSON SOLO-AIRE units are in use in a great 
variety of process cooling and condensing services in 
chemical plants, refineries, and gas processing plants. 


COOLING 
TOWERS 


ATMOSPHERIC , 
SECTIONS 


ENGINEERING CORPORATION 


= HUDSON 
a ee FAIRVIEW STATION ® HOUSTON, TEXAS 
upon request 
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How to Tighten Up a Process 
When the Profits Work Loose 


Can your operation bring more in- 
come? Probably. Most can. Here’s 
how a refiner handling sour crudes 
went about it. He wanted economical 
flashing of a lube cut at 750°F to a 
furfural refining stock. 

He got it with a stainless-clad steel 
flash tower built for semi-automatic 
operation. The design economically 
assures resistance to thermal shock, 
protects against elevated temperature 
corrosion and provides necessary 
strength and rigidity. 

This refiner got continual through- 
puts of 20,000 barrels a day with long 
on-stream service. Other design bo- 
nuses were low maintenance, long life, 
reduced manpower needs. 

Peak equipment values like this are 


the result of cooperative development — 
between the engineering staffs of pro- 
gressive Equipment Builders, process 
engineers and material suppliers. In 
developing such equipment, these ex- 
perienced builders regularly turn to 
Lukens for its knowledge of materials, 
as well as its wide range of specialty 
steel plate, heads and steel plate shapes 
providing essential design freedom, 
strength and rigidity. 

Get this attention for your opera- 
tion. For names of Equipment Build- 
ers who can help you, oe 
write us today;explaine {== 
ing your need. Manager "MORE OOP 
Marketing Service, 

Lukens Building, Coates- _ OOO 
ville, Pennsylvania amas i, 











LUKENS STEEL COMPANY 


WORLD'S LEADING PRODUCER OF SPECIALTY STEEL PLATE - PLATE SHAPES - HEADS - CLAD STEELS 
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ANGLO-IRANIAN OM CO. LTO 


ARGENTINE GOVERNMENT 
OU FIELDS 


ARGENTINE MINISTRY OF WAR 
ATLANTIC REFINING CO 
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SOCIETE DES RAFFINERIES DE 
PETROLE DE LA GIRONDE 


SOCIETE GENERALE DES 


Kellogg engineers have been working with international 


refiners since the days when kerosine accounted for a third 


equipment. Subsequently, much of Europe's thermal crack 


ing and other refining facilities were supplied by Kellogg. 


Through the years, Kellogg has built complete 
refineries and refining units for the Continental affiliates of 
such international companies as Esso, Shell and Anglo 
Iranian, as well as for the major national refiners of Belgium, 


France and Italy. 





are under construction ... at Antwerp, Belgium; at Dunkirk 
and Gonfreville, France; at Ferrara, Italy. These projects 


encompass one complete refinery and many individual proe 


pherie distillation, visbreaking, thermal cracking and reform 
ing, propane deasphalting, Furfural treating, and Fluid 
catalytic cracking for the British Isles. Allied, though not am 


actual refining project, is Italy's first plant to produce olefins 


HUILES DE PETROLE 
SOCTETE INDUSTRIELLE BELGE 

DES PETROLES 
SOCONY-VACUUM FRANCAISE 
SOCONY-VACUUM Olt CO 
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STANDARD Oli CO. (OHIO 


STANDARD Ol CO 
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SWIFT AND CO 

TEXAS CO 

UNION O11 CO. OF CALIFORNIA 
UTAH OL REFINING CO 
WASATCH O1 CO 


WOOD RIVER O41 & REFINING CO 


for fifty years an integral part of processing history 


and their petro chemical derivatives. This latter is Europe's 
second such plant, the first one having been designed by 
Kelloge for Imperial Chemical Industries in England. 
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This year is Kellogg's fiftieth of service to in- 
dustry. At this time naturally, as a group of men— 
known collectively to the modern business world as 
The M.W Kellogg Com pany—we can think back 


nostal gically. We can remember the chimney stacks 





“In the Final Analysis...’’ 


In previous issues of this magazine, “camera 
portraits” of M. W. Kellogg today have bigh- 


lighted major aspects of Kelloge’s operations 


from basic research through the many steps to 


job-site construction 


This month the camera take sa parting look 
at the construction lot and then focusses. through 
other company activities, on the over-all picture 


of Kellogg's service to industry 


THE “PAY-OFF"’ in Kellogg's business 
st ‘ vities » - 

pment e ft 
How weli does it perform the job 
which 


ting Control is exer 
i over all I projects Spx ght t f even minor activities 
fepartme and keeps field super 
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KELLOGG'S CONSTRUCTION FORCE is permanently staffed 
a right down to key craft foremen. This proves particularly advantageous 

the specialized installation of high-pressure, high-temperature utility 
ping. Accurate pre. and post-heat as well as welding procedures must 
be followed to insure perfect fabrication of the alloys now being used for 
this type of service 


power 


5 OPERATING INSTRUCTIONS” are delivered to customers with 
. mpleted Kellogg process units. The practica/ operating men wh 
1 these books start on the task with the inception of each project 
m the Design Engineering Department. Ir 


" 4 
this way, they make certain 
at all features required by the sstomer for effi 


the final design 


ient operation are incor 


rs 


e 
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we built in 1901 the first crude vessels for oil 
refiners in the "teens ... our first combination unit 

. the forty-odd Fluid cat crackers built in these 
years. But, after all, The M. W. Kellogg Com- 


pany is only a factor as it is able to serve 


industry today. For that reason, we are present- 
ing this series of monthly camera studies which 
document our belief that a truly integrated or- 
ganization can better serve industry to achieve 


greater earning power. This is No.1 1 in the series. 





BOTH THE GAMMA AND X-RAY testing equipment, usually asso 
; A ciated only with the highest quality shop fabrication, are taken out 
into the field by Kellogg. Originally, much of the equipment was not only 
specially designed, but in some cases built by Kellogg people. Pictured is one 
of the company's complete test laboratories-on-wheels 


- 


a 


6 SUBSEQUENTLY, THESE MEN go into the field and personally check 
of f a new unit is completely operable in accord with 


see that each part 
jesign specifications. Then, they stand by in an advisory capacity to the 
istomer's regular operating crews throughout the period of initial operation 


P. $. 


3 COMPLEMENTING THE CONSTRUCTION DEPARTMENT is a 
* division that concentrates on the erection, maintenance and repair of 
radial brick, common brick and concrete industrial chimneys. This activity 
has been a Kellogg specialty for nearly fifty years, and a complete staff of 
chimney engineers provides both new chimney design and an inspection 


service 
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THUS IS KELLOGG COMPLETELY INTEGRATED to serve its cus- 

* tomers from initial plan to operating unit integrated to provide every 

factor, that can contribute Greater Earning Power and Greater Value 
to every customer's project 


this is the final camera study in the series presented during Kellogg's Fiftieth Anniversary year! 
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A thousand holes... to muffle a giant! 




















Part of a huge muffler for a giant catalytic cracker, this perforated, 
dished, stack baffle is symbolic of Kellogg's especial forte in the field of 
heavy metal fabricating. It's a first of its kind it requires unusual {abricat- 
ing techniques it's built to close tolerances! 
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Fundamentals of 
FLUID HYDROFORMING 


EV 


MURPHREE 


Standard Oil Development Company, New York 


E petroleum refiner is pri- 

marily interested in filling 

the needs of the motor car 
owner as the largest single customer 
for petroleum products. The most im- 
portant quality aspect of gasoline for 
this customer is antiknock perform- 
ance because it is recognized so 
easily. Over the past twenty-five years 
the gasoline antiknock requirements 
have been increasing because of con- 
tinually higher compression ratios in 
automobile engines to improve both 
car performance and fuel economy. 
The compression ratio of the average 
new car in the U. S. A. is 7:1 with 
a Research octane number require- 
ment of about 89. The compression 
ratio of many cars may be increased 
to about 12:1, necessitating high oc- 
tane number gasoline. Since the pro- 
duction of high octane number gaso- 
line by normal refinery techniques is 
expensive, there is a large incentive 
for development of a new, low cost 
octane improvement process, 


Octane Number Deficiency 
of Virgin Naphthas 

Motor gasoline is a blend of many 
refinery streams, of which the cracked 
and virgin naphthas are the largest 
portions. The cracked gasolines are 
usually derived from catalytic crack- 
ing of gas oils to high octane num- 
ber products. The virgin naphtha is 
the low octane number fraction of the 
crude oil which may be blended into 
gasoline without processing. The gen- 
eral effect of the virgin naphtha frac- 
tion on the gasoline pool may be ap- 
preciated by considering a fairly 
typical case, as, for example, a 50:50 
mixture of East and West Texas crudes, 
from which the maximum yields of 
kerosine and middle distillates are re- 
moved by distillation, the heavy gas 
vil is catalytically cracked, the pitch 
is visbroken, and the available C, and 
U, olefins are polymerized. With no 
processing of the virgin naphtha, the 
gasoline pool has the quality shown 


in Table A. 
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It is apparent that if high octane 
levels are to be reached in the over-all 
gasoline pool, it is necessary to process 
the virgin component to high octanes 


TABLE A 


Volume Research Octane Ne. 
Percent of | - 


Gasoline | +2ec. 
Gasoline Component Pool Clear TEL Gal. 





Cracked + Polymer “4 04.6 98.6 
Virgin 55.6 58.9 70.8 


Total 100.0 80.6° a8.0° 


* Predicted octane number of blend 


FLUID HYDROFORMING, one 
of the latest catalytic reform- 
ing processes, provides an 
economical means for reform- 
ing low-octane naphthas and 
straight-run gasolines into 
high quality components more 
suitable to meet the new de- 
mands for high-octane gaso- 
lines. 


At the present time three 
fluid hydroformers are being 
constructed: One for Pan-Am 
Southern Corporation at the 
Destrahan., La., refinery. a sec- 
ond for Cities Service Refining 
Corporation at Lake Charles, 
and a third for Cities Service 
Oil Company at East Chicago, 
Ind. It is expected that the 
Lake Charles fluid hydroform- 
er will handle up to 30,000 
BPD of naphtha. 

This paper, originally pre- 
sented before the Third World 
Petroleum Congress, The 
Hague, May 28-June 6, 1951, 
presents the basic fundamen- 
tals of fluid hydroforming, its 
cost, and its application. On 
page 30 is a companion arti- 
cle, by H. G. McGrath, which 
gives the most recent results 
obtained in the operation of a 
fluid hydroforming pilot unit. 
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with good yields since it represents 
such a large portion of the total. 

The chemistry of petroleum hydro- 
carbons offers a limited number of 
methods of improving the octane num- 
ber of a virgin naphtha, Virgin naph- 
thas are composed largely of paraffins, 
cyclohexanes, cyclopentanes, and aro- 
matics with smaller proportions of 
other components such as sulfur com- 
pounds. Consequently, improved oc- 
tane numbers may be obtained by: 

a) Molecular weight reduction or 
cracking. 

b) Olefin formation. 

c) Isomerization to increase the 
branchiness of the molecule. 

d) Cyclization and aromatization of 
paraffins, 

e) Dehydrogenation of cyclohexanes 
to aromatics. 

f) Isomerization and dehydrogena- 
tion of cyclopentanes to aromatics. 

In addition to these reactions, the 
elimination of sulfur is also very de- 
sirable since it results in increased 
susceptibility of the gasoline to octane 
number increase by addition of lead 
tetraethyl. All of these reactions, with 
the exception of molecular weight re- 
duction, are capable of giving high- 
octane products with good yields if 
processes of high selectivity can be 
developed. 

At the present time most refiners are 
employing thermal reforming for oc- 
tane number improvement of heavy 
virgin naphthas. Since the octane num- 
ber of the C,— 200° F. fraction of 
virgin naphthas is in the order of 65- 
70 and the 200°-400° F. fraction in the 
range of 30-50, most octane number 
processes have concentrated on the 
heavier naphtha fraction which is sub- 
ject to greatest octane number im- 
provement. The thermal process is 
principally concerned with the crack- 
ing reaction to produce olefinic com- 
pounds of lower molecular weight. 
However, above Research octane num- 
ber levels of about 90 clear (95 + 
2ce TEL), very high yield losses to 
light hydrocarbons are experienced for 
incremental octane number improve- 
ments. The large production of C, and 
C, olefins at high severities makes it 
necessary to complement the process 
with catalytic polymerization in order 
to improve yields and reduce the 
vapor pressure of gasoline. 


Fundamentals of Hydroforming 
Process 

An available method of octane im- 
provement is hydroforming, which is 
essentially a catalytic dehydrogena- 
tion process, and, to a lesser extent, 
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paraffin isomerization, both of which 
reactions give very desirable yield- 
octane relationships. In addition, the 
process removes sulfur compounds 
and yields a stable gasoline. In exist- 
ing hydroformer units a supported 
molybdena catalyst is employed in 
adiabatic fixed bed reactors at temper- 
atures in the range of 900° to 1000° F. 
Pressures are normally in the range of 
200-300 psig and hydrogen-rich gas. 
produced in the operation, is recycled 
at the rate of 3-4 mols per mol of feed 
in order to carbon forma- 
tion. This process, as installed in the 
early 1940's and with the catalyst 
available at that time, gave a 2-5 per- 
thermal 


suppress 


cent advantage in yield over 
reforming plus olefin polymerization 
on a 10-pound RVP base at 90 Re 
search octane number. 

intensive studies of 
the technology of the hydroforming 
process have led to a better apprecia- 
of the which affect its 


In recent years 


tion factors 


yield-octane relationship. Much of the 
progress involves an understanding of 


the part which purely thermal reac- 
tions play in degrading the yield- 
octane relationship even when the ex 
tent of thermal 
very small in comparison with the 
over-all Since the dehydro- 
genation in hydroforming is a highly 
endothermic reaction, in adiabatic 
large-scale reactors temperature drops 
F. are experienced 


conversion appears 


reaction. 


of as high as 250 
from the inlet to the outlet of the re- 
actor. Thus, feed temperatures higher 
than the average reactor temperatures 
are required to ofiset the large nega- 
tive heat of reaction in the process and 
an appreciable amount of thermal 
cracking of the feed is experienced. 
The effect of thermal cracking of the 
virgin naphtha on the yield-octane re- 
lationship in subsequent hydroforming 
was extensively studied. Samples of 
feed from commercial preheat furnaces 
showed little and 
lighter gases, but pilot plant studies 
showed that even this amount of pre- 
cracking had a significant effect on 
the octane of the hydroformate pro- 
duced for the same operating condi- 
tions or the same vield. Apparently. 
precracking is accompanied by changes 
in hydrocarbon types which adversely 
affect the hydroforming 
illustrated in the following 
son for precracking with only 1.2 per- 
and lighter gases. 


conversion of ( 


results, as 


compart- 


cent conversion to ¢ 
For this comparison isothermal hy 
droforming was employed to minimize 


| 
| Isothermal! 
| Hydrefermng 





Ce and Lighter from Precracking, percent 0 
CFRR Octane (Clear) of Hydroformate 
Hydroformate Yield, Volume percent 


the effects of variables other than pre- 
cracking on the final results. Precrack- 
ing was varied by controlling the tem- 
perature of the preheating coil, and 
the 1.2 percent C,-production corre- 
sponds to about the minimum thermal 
conversion which can be expected in 
a commercial unit of early design. The 
data indicate that a 2.5 percent im- 
provement in yield is available through 
the simple expedients of minimizing 
furnace and transfer line contact time 
and decreasing the void volume on top 
of the catalyst bed necessary to prop- 
distribute the feed to the entire 
reactor More severe 
vield losses, as large as 3 to 9 volume 
observed under 


erly 
cross section. 
percent, have been 
conditions where high feed preheat 
and reactor temperatures have 
used to compensate for losses in cata- 


been 


lyst activity. 

The high temperatures in the first 
increment of a fixed catalyst bed would 
be expected also to cause yield losses 
because of thermal cracking. This 
point is almost impossible to prove by 
simple experiments since alteration of 
the degree of thermal cracking in the 
bed requires the change of many other 
variables. However, extensive correla- 
tions of data for many catalysts under 
varving conditions of feed rate. tem- 
perature, pressure. ete.. have demon- 
strated such undesirable effects to 
exist. Consequently, it is important to 
use catalysts of high activity and good 
stability, such as highly active molyb- 
catalysts, in order 
temperatures 


dena-alumina gel 
that minimum reactor 
may be used. 

In addition to making possible less 
thermal cracking both before and in 
the catalyst bed because of lower inlet 
temperatures, isothermal 
as compared to adiabatic hydroform- 
ing. have been shown in laboratory ex- 
periments to have substantial advan- 
tages. This is illustrated in the follow- 
ing tabulation which shows isothermal 
versus adiabatic operation with mini- 
mum precracking in each case: 


operations, 


Reactor Type Isothermal Adiabatic 





Precracking Mimmum 

CFRR Octane (Clear 
mate 

Hydroformate Yield, Vo 


an 


45 


No clear explanation is available for 
the superior yield in the isothermal 
reactor data, but it is believed to lie in 
the more selective conversion of naph- 
thenes to aromatics at the somewhat 
lower inlet temperatures. 

To summarize, these studies 
indicated the following principles give 
the optimum yield-octane relationship 
in hydroforming: 1) minimum con- 
tact time in furnace and void reactor 
volume decreases thermal precracking, 
2) catalyst activity as high as possible 


have 


minimizes the temperatures required 
in the reaction zone, 3) an isothermal 
reactor has yield advantages over adi- 
abatic operations, A comparison of re- 
sults from a laboratory fixed bed 
hydroformer utilizing these principles 
with those for operations paralleling 
the early unit designs follows. 


CFRR Octane (Clear) of Hydrofermate 





Hydroformate Yield, Volume Percent 
s+ 
Onginal Hydroformer 
Improved Hudroformer 


Fluid Hydroformer Design 

Knowledge of the operating prin- 
ciples enumerated in the previous sec- 
tion led to an extensive study of the 
use of the Fluid solids technique in 
hvdroforming because it was a method 
of attaining the optimum conditions. 
The Fluid technique of achieving 
vapor phase catalytic reactions has 
been highly developed in the Fluid 
catalytic cracking which has 
been used commercially for the last 
ten vears. 

The principal elements of a Fluid 
hydroforming unit are shown in Figure 
1, The reactor is a tall, cylindrical 
vessel with adequate internal insula- 
tion. The regenerated catalyst and 
heated recycle gas are introduced be- 
low a perforated grid plate and the 
oil vapors are added just above. The 
hydroforming reactions are consum- 
mated as the vapors pass upwardly 
through the dense bed of turbulent 
hydroforming catalyst. The larger 
portion of the catalyst suspended in 
the vapors leaving the dense bed is 
separated by gravity in the dilute 
phase in the top of the vessel. Little or 
no thermal cracking takes place in the 
top of the reactor because of the aro- 
matic nature of the reaction products. 
Additional catalyst is removed from 
the vapors in two cyclones in series. 
To complete the catalyst recovery, the 
with a cooled 


process 


vapors are scrubbed 
liquid stream of recycle hydrocarbons, 
the catalyst being separated from it in 
a filter for return to the reactor. The 
vapors are cooled in a heat exchanger 
with feed or recycle gas. and the gases 
and liquids are then separated in a 
drum, from which a portion of the gas 
is recycled by means of a compressor 
through heat exchangers and a fired 
heater to the reactor. 

The spent catalyst is removed from 
the reactor through a standpipe with a 
control valve at the bottom and is 
transported by regeneration air to the 
regenerator. The construction of this 
vessel is similar to the reactor but it is 
much smaller. It is less than 10 per- 
cent of the size of the regenerator for 
a catalytic cracking unit of the same 
feed capacity because of the lower car- 
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bon yield, the higher pressure, and 
faster burning rate of carbon on the 
hydroforming catalyst. The small 
amount of catalyst in the exit gases 
from the two cyclones in series in the 
top of the regenerator is less than that 
necessary to be added to the unit to 
maintain activity with the conven- 
tional molybdena-alumina catalyst. 
Complete catalyst recovery from the 
flue gases can readily be obtained if 
it should be desired to operate with 
more costly catalysts, Catalyst attrition 
is kept at a minimum by proper unit 
design. The hot regenerated catalyst 
is removed through a standpipe and re- 
turned to the reactor in suspension in 
the hot recycle gas. 

The study of process fundamentals 
shows that a large vield advantage is 
realized for isothermal over adiabatic 
processing, and the inherent property 
of a Fluid bed to maintain isothermal 
conditions in a reactor is one of the 
salient features of the Fluid technique. 
In the regenerator of a_ catalytic 
cracker, for instance, air is introduced 
at about 300° F. in the presence of 
carbonized catalyst. Since the oxygen 
in the air is almost completely con- 
sumed, its temperature would rise to 
over 2500° F. were it not for the rapid 
and uniform transfer of heat to the 
small catalyst particles which are 
heated from 925° to 1100° F. Careful 
measurements in a vessel 40 feet in 
diameter with a Fluid bed 20 feet in 
depth have not disclosed temperature 
variations of over 5°-10° F. throughout 
the catalyst bed. In addition to the 
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Figure 1. Fluid Hydroformer. 


gain for an isothermal reactor, there 
is also a substantial advantage for the 
Fluid technique in the regeneration 
step. Since the hydroforming catalyst 
is sensitive to high temperatures, exact 
temperature control in this exothermic 
reaction is important in maintaining 
catalyst activity. 

The deleterious effects of thermal 
cracking of the naphtha are appreci- 
ably decreased by the almost instan- 
taneous mixing of gases and catalyst 
in a Fluid reactor. The naphtha inlet 
temperature can be maintained at a 
low figure, say, 950° F., by introduc- 
ing the required reaction heat both by 
recycle g» and regenerated catalyst at 
temperatures higher than the reactor 
temperature. The extensive thermal 
cracking in the empty space in the top 
of the downflow fixed bed reactors 
necessary to obtain feed distribution 
is practically eliminated in the upflow 
Fluid reactor where the turbulence of 
the bed gives the desirable mixing of 
feed and catalyst. 

The continuous flow of catalyst and 
vapors is the second major advantage 
of the Fluid technique. In contrast to 
the cyclic operations of the fixed bed, 
there is a continuous flow of feed 
naphtha through the reactor, air 
through the regenerator, and catalyst 
between the regenerator and the reac- 
tor. The number of vessels required 
is reduced and valving and piping are 
greatly simplified over the fixed bed 
design. Instead of the vessels being 
built for the dual service of reaction 
and regeneration with the necessary 
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valves and piping, each vessel can be 
built for its own specific purpose. 

Continuous catalyst flow in a Fluid 
unit is important from the point of 
view of catalyst utilization and ac- 
tivity since catalyst can be added or 
removed as desired. If changes in feed 
stock or quality requirements occur, 
the severity can be altered by varying 
the space velocity in the reactor by 
raising or lowering the catalyst level. 
The optimum temperature can be 
maintained thus. rather than using the 
expedient of higher or lower tempera- 
tures to alter the severity of processing 
with a fixed amount of catalyst, Use 
of the operating temperature as a pri- 
mary control is a debit to the fixed 
bed process both in added furnace cost 
and the octane loss due to thermal 
cracking in the furnaces at the higher 
temperatures. Since the Fluid system 
does not require a major turnaround 
for catalyst replacement, because cata- 
lyst can be added continuously, the 
activity level or the stability of the 
catalyst is considerably less iraportant. 
Moreover, the control of severity by 
catalyst level in the reactor gives 
products of constant quality day by 
day rather than a degradation of prod- 
uct quality as the catalyst activity de- 
creases during a run. 

Regeneration is simplified to a 
marked degree in a continuous Fluid 
system since no temperature control is 
necessary other than a heat balance 
around the regeneration vessel. In 
fixed bed regeneration, high tempera- 
ture zones caused by “flame fronts” 
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TABLE 1 
YHELDS AND PRODUCT QUALITY 


85 Research Clear Octane Number 10 Lb. RVP Hydroformates 


200/330" ?. 


200, 400° F. Mixed Base Mined base 


200 ps. 
Improved 
Fixed Bed 

Hydro- 


200 psi. Fluid 
forming Hydretermin: 





10-Pound 400° F. E.P. CFRR ON Clear 


Hydrefermate Yields on Fresh Feed 
C4/400° PF. E.P. Gasoline, Volume Percent 
Total Ca, Volume Percent 
Polymer, Volume Percent 
Dry Gas, Weight Percent 
He Production, SCF B 
Carbon, Weight Percent 
10-Pound 400° F. Gasoline 
Yield, Volume Percent 
Extraneous n-C4 Added, Volume Percent 
Gasoline [napections 
CFRR Octane No. Clear 
CFRR + 2.0 cc. TEL 
CPRR + 3.0 ce. TEL 


ASTM Octane No. Clear 


require a complicated procedure of re- 
generation to prevent overheating the 
catalyst, Large volumes of flue gas 
containing low concentrations of oxy- 
gen are circulated under pressure for 
this purpose. In addition, provision 
must be made for purging after each 
phase of the cycle. 


Fluid Hydroforming Data 
The potential advantages of Fluid 
over fixed bed systems of hydroform- 
ing have been demonstrated and mav 
be evaluated by comparative data. The 
tabulation in Table | compares Fluid 
results on a mixed base heavy naphtha 


with fixed bed hydroforming with a 
minimum of precracking and an active 
gel molybdena catalyst for 85 CFRR 
clear 10-pound RVP gasolines. Data 
are also included for thermal reform- 
ing with olefin polymerization. Com- 
parative results for 95 CFRR clear 
gasolines are given in Table 2. Data 
for Fluid operations on different feed 
stocks are included to illustrate the 
trends with variations in feed proper- 
ties, Detailed feed stock inspections 
are given in Table 3. 

When comparing gasoline yields for 
the Fluid and fixed bed processes, there 
is a 5.5 volume percent advantage for 


TABLE 2 
YIELDS AND PRODUCT QUALITY 


95 Research Clear Octone Number 10 Lb. RVP Hydroformotes 


Feed Stock 


Number 


Therma! 
Reforming 
Pius Pely- 
meritation 


200 400° F. Mixed Base 


| 
200 200 
330° F 330° P. 
Mixed Coastal 
Base Ne. 1 


I it Iv 


200 
330° F. 
Coastal 

No.2 


200 psi. 
Improved 
Fixed Bed 

Hydre- 


forming 200 psi. Fluid Hydroforming 





10-Pound/ 400° F. E.P. CPRR Octane 
Hydroformate Yields on Fresh Feed 
»’ F 


P. Gasoline, Volume 


uetior 
Carbon, Weight Percent 


10- Pound RVP Gasoline 
veld, Volume Percent 
Extraneous nC 4 Added, Volume Percent 
Excess (s over 10-Lb. RVP, Volume Percent 
Gasoline Lnspections 
CPRR Octane No. Clear 
CFRR + 2.0 ee. TE! 
CPRR + 3.0 cc. TEL 
ASTM Octane No 


RVP, psi 
Distillation (D 0 
Percent Off at 158 
212 
257 
wz 
356 


Loss, Volume Percent 
Sulfur (Lamp), Weight Percent 


100 


95 


“4 
10.0 10.0 


16.5 

30.0 2770 
51.0 545 61.5 
81.0 90.0 


97.0 


20 2 20 
<0.0m 


the Fluid data for 95 octane number 
10-pound RVP gasoline. This supe- 
riority appears to be due to the sup- 
pression of light ends formation since 
the production of both butanes and C, 
and lighter is significantly less in the 
case of the Fluid operation. Carbon 
yields, on the other hand, are 0.6-1.0 
weight percent higher for the Fluid 
case for this naphtha. This, however, 
represents no significant drawback 
since catalyst regeneration is no prob- 
lem when employing the Fluid solids 
technique. 

The effect of feed stock characteris- 
tics on Fluid hydroforming results is 
illustrated in Table 2 by the data on 
the Coastal naphthas as compared with 
results for a low end point mixed base 
feed. The Coastal naphthas are some- 
what lower boiling than the mixed base 
stock and also contain more naphthenes. 
The net result at the 95 octane level 
for 10-pound RVP gasoline is the pro- 
duction of 2.5-7.2 percent more gaso- 
line with lower gas yields and about 
1 percent less carbon. There is also a 
significant. reduction in the amount of 
polymeric material bojling above the 
gasoline range. Undercutting the mixed 
base naphtha gives less high boiling 
polymer and less carbon. 

The process advantages shown for 
Fluid over fixed bed must be attributed 
almost entirely to the attainment of a 
completely isothermal operation in 
the Fluid reactor as compared to the 
adiabatic operation in the best fixed 
bed case. In these pilot plant data 
minimum precracking was maintained 
by careful control of the naphtha pre- 
heater and, therefore, this variable was 
not a factor in the comparison. 

In the above studies covering de- 
velopment of Fluid hydroforming, a 
molybdena-alumina gel catalyst was 
employed. Other catalysts are avail- 
able which give superior yields to the 
molybdena-alumina catalyst. These 
catalysts should likewise show to ad- 
vantage in the Fluid design and en- 
hance the economic position of Fluid 
hydroforming in the present-day re- 
finery picture 


Fluid Plant Investment 


The investment savings in a Fluid 
hydroformer were established by com- 
paring the cost of a Fluid design em- 
ploying pressure of 200 psig and a 
temperature of 900° F., with that for 
a modern fixed bed unit. Although 
data are available for both processes 
only on a low octane number mixed 
base naphtha (No. I. Table 3) with a 
normal molybdena-alumina gel hydro- 
forming catalyst, the improvements 
shown by the Fluid technique are 
thought to be representative of those 
which would be obtained for other 
Vol. 30, No. 12 
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Gravity, °API 7 | 855 
Aniline Point °F 
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90 percent at 


Sulfur (Lamp), 
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Type, Analysis, 
olume Percent 
Olefins 
Aromatics 
Naphthenes 
Paraffins 

Octane Numbers 

ASTM —Clear 

CFRR—Clear 

CFRR + 2 ce 
TEL 


catalysts and naphthas when producing 
high octane number gasolines of low 
Reid vapor pressure. 

The comparative investment and op- 
erating costs for the Fluid and fixed 
bed units for 95 clear octane number 
hydroformate are given as per Table B. 
The wide cut mixed base naphtha 
in the above comparison is a more re- 
fractory feed stock than the average 
refinery naphthas. Therefore, the in- 
vestments are somewhat higher than 
normally required for this operation. 

The foregoing estimates are based 
on March 1950 U.S.A. construction 
costs for a Gulf Coast refinery. The 
products from the units are stabilized 
and available for blending in finished 
gasoline with conventional refinery 
handling methods, The breakdown of 
the utility requirements for the Fluid 
unit is presented in Table 4. 

The Fluid hydroformer has a sub- 
stantially lower initial plant invest- 
ment and lower daily operating costs. 
When combined with the yield savings, 
the Fluid estimated to 
produce gasoline of this high quality 
for about 40 cents per barrel less than 
the improved fixed bed process. 

In situations where present gasoline 
quality tolerates a lower octane num- 
ber hydroformate, two procedures are 


process was 


TABLE 8B 
10,000-Berre! Per Stream Day 


Hydroforming Plants 
Mixed Base Naphtha to 95 Clear 
Research Octane Number C.+ Product 


Fluid 


Investments, Onsite $4,350,000 
Utilities 190,000 


Fixed Bed 
$7,370,000 
390,000 





$7,760,000 
560,000 


Total $4,540,000 
Initial Catalyst Cost $ 285,000 


Yield, 10-Pound RVP, V 
Percent 


olume 


worthy of consideration. In the first 
case, a plant designed for the low oc- 
tane number produced can be built, 
while in the second, a smaller plant 
for production of a high octane num- 
ber blending component can be em- 
ployed. In the latter case, the high 
quality hydroformate may be blended 
with additional feed naphtha to give 
the same octane number as from the 
larger unit operating at milder sever- 
ity levels. To illustrate the advantage 
for the second method, a comparison 
was made for the production of 10,000 
barrels per stream day of 95 Research 
octane number 10-pound RVP gas- 
oline containing 2 ce TEL by the two 
methods from undercut refinery naph- 
tha, as shown in Table C. 


TABLE C 


PRODUCT 





C4+ Hydroformate, Research 
Octane Number, Unleaded 

Unit Capacity, B/SD Feed 

Investment 

Investment Cost /Bbi. of Blend /SD 


85 

10,000 
$2,500,000 
$250 


The lower investment and operating 
cost for the high octane number hydro- 
formate operation indicates this to be 
the preferred method of producing 
the 95 leaded octane number (2 cc 
TEL) gasoline. In this study a more 
favorable feed stock was employed 
than in the previous tabulation. The 
above costs are for Gulf Coast. U.S.A., 
locations and 1950 construction cost 
level. 

No economic study of hydroforming 
is complete without consideration of 
the cost of conventional thermal re- 
forming as an alternate process. For 
the quality of gasoline in this study, 
catalytic polymerization equipment is 
required to recover the propylenes and 
butylenes as gasoline to give a satis- 
factory yield-octane number relation- 
ship. This involves gas recovery, and 
catalytic polymerization equipment in 
addition to the conventional thermal 
coil with rerun and stabilization tow- 
ers, For production of the foregoing 
10,000 barrels per stream day of 95 
leaded Research octane number 10- 
pound RVP gasoline (2 cc TEL) this 
equipment costs about $4 million and 
about 12,000 barrels per stream day of 
feed naphtha are required as compared 
to 10,000 barrels per stream day for 
hydroforming with field butane avail- 
able. The high investment and low 
yield of the thermal process make 
Fluid hydroforming an important fac- 
tor in any future refinery operations. 


Conclusions 
hydroforming 


Fluid 


represents a 
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TABLE 4 


Hydroforming - Utilities 
and Chemical Requirements 
10,000 Barrels Per Stream Day 


A. stay 
1. High Pressare Steam, Lbs. Hr. 
“onsumptioa 


Net Requirement 
2. Low Pressure Steam, Lbs. Hr. 


Net Production 
Required for Start-up 


3. Exhaust Steam, Lbs. /Hr. 
Production 


B. COOLING WATER, 85° F. 
Consumption, GPM . 
C. ELECTRIC POWER 
Connected L KW 
Norma! Consumption, KW. 
D. benss FEED WATER 
4 hee Lbs. /Hr 
BE. FUEL GA 
( 1m Onsite, MMBtu./Hr 
Utilities, Offsite, MMBtu./Hr 


distinct advance in the field of octane 
number improvement of virgin naph- 
thas. Partly because of the elimina- 
tion of precracking of the feed and 
partly because of the isothermal op- 
eration of the reactor, a superior yield- 
octane relationship over best fixed 
bed hydroforming is obtained. The 
inherent mechanical simplicity of con- 
tinuous reaction and regeneration en- 
ables a substantial reduction in in- 
vestment and operating costs. Since 
no functional process limitations such 
as maximum carbon or restrictive high 
temperatures in regeneration exist in 
the Fluid system, units can be designed 
for any octane number product or any 
type of feed. Moreover, the merits of 
improved catalysts can be exploited 
to maximum advantage in the Fluid 
process. 

The yield and cost superiority of 
Fluid hydroforming over thermal re- 
forming when using molybdena- 
alumina gel catalyst is of such magni- 
tude that substitution of the process 
for existing reforming equipment is 
attractive. When considering increased 
refinery capacities, the investment cost 
of the new Fluid equipment and as- 
sociated refinery facilities is consider- 
ably less for the same gasoline yield. 
With improved catalysts, the position 
of Fluid hydroforming is further en- 
hanced. 

The low costs and high yields en- 
gendered by the use of Fluid hydro- 
forming thus make available higher 
octane number gasolines than con- 
sidered economic in the past. As such, 
it offers an answer to the petroleum 
industry for high octane gasolines for 
the ever-increasing compression ratios 
of internal combustion engines. 
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Figure |. Flow Diagram of Fluid Hydroformer Pilot Plant 


The Application of 


FLUID HYDROFORMING 


1950 gasoline production in 
this country was at the rate of 
nearly 3 million barrels per day 


The distribution of gasoline is shown 


in Table 1. It may be seen that 41 
percent of the total gasoline was either 
natural or straight run, that 34 percent 
was obtained by thermal 
various fractions from crude oil, and 
25 percent was catalytic gasoline. A 


processing 


large portion of the straight run is of 


TABLE 1 
Gasoline Distribution 1950 


Percent 
Natural 8 
33 
M4 
Catalyt 25 


low quality and the fraction of the 
thermal gasoline boiling above 250° or 
300° F. is likewise of low octane. In 
other words one million barrels per 
day is of poor quality and therefore 
is available for some form of catalytic 
upgrading. 

For many years thermal processing 
was the only method used for naphtna 
upgrading. During the middle 30's the 
desulfurization and dehydrogenation 
reactions were being studied with gel 
type catalysts in industria] and uni- 
versity laboratories. The objectives 
were two-fold: first to remove corro- 
sive sulfur which reduced markedly 
the lead response of gasoline and in- 
creased refinery maintenance and 
second to produce olefins which had 
been shown previously to have better 


AT THE PRESENT time three 
fluid hydroformers are being 
constructed: One for Pan-Am 
Southern Corporation at the 
Destrahan, La., refinery. a sec- 
ond for Cities Service Refining 
Corporation at Lake Charles, 
and a third for Cities Service 
Oil Company at East Chica- 
go, Ind. It is expected thct the 
Lake Charles fluid hydro- 
former will handle up to 30,- 
000 BPD of naphtha. 

Fluid hydroforming is said 
to have advantages of re- 
duced investment and operat- 
ing costs, better control due to 
being a truly continuous proc- 
ess, heat economy through 
inter-exchange, higher octane 
“ceilings.” greater flexibility 
with regard to feed stocks, 
higher gasoline yields, and 
others. 

Presented here are the most 
recent results obtained in the 
operation of a fluid hydro- 
forming pilot plant. Experi- 
mental data are presented on 
the effect of temperature, 
pressure, tail gas recycle, pre- 
catalytic thermal reforming, 
and the result of catalyst life 
tests. 

Also included is the appli- 
cation of fluid hydroforming 
for the production of blending 
components for 115/145 grade 
aviation gasoline, and a dis- 
cussion of fluid hydroforming 
economics. is paper was 
originally presented before 
the annual meeting of the 
South Texas Section, Ameri- 
can Institute of Chemical En- 
gineers, Galveston, October 
19, 1951. 


antiknock properties than paraffins. 
So much hydrogen was produced in 
experiments with such catalysts as 
chromium oxide gel and molybdenum 
oxide that these investigators were 
prompted to look for aromatics in the 
product. Aromatics were found to be 
there in high concentration. Olefins 
were present in low concentration. 
The catalysts deactivated quickly due 
to excessive carbon or coke deposition. 
To make the process commercially 
attractive it was necessary to recycle 
tail gas rich in hydrogen and increase 
the pressure to such a point that the 
catalyst could be used for a consider- 
able time, e.g. hours rather than 
minutes without excessive carbon for- 
mation and gas production. With the 
discovery of the effect of operation 
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under substantial H. pressure the hy- 
droforming process was bern! 

Eight fixed-bed hydroformers were 
built before and during World War 
II. The first was a two-reactor unit of 
7500 bpd capacity for Pan-Am at 
Texas City. This unit went on 
stream in 1940, Subsequent units were 
built for Humble Oil & Refining Com- 
pany, Continental Oil Company, Union 
Oil Company of California, The Texas 
Company, Standard Oil Company (In- 
diana), The Pure Oil Company, and 
Standard Oil Company of California. 
These plants-—with the exception of 
Union’s—were four-reactor units, Two 
reactors with intermediate reheat were 
employed in series on reaction while 
two were regenerating, purging, etc. 
The largest fixed-bed hydroformer was 
Humble’s which was designed for a 
normal throughput of 16,500 bpd and 
subsequently altered for a throughput 
of about 25,000 bpd. During the war 
the hydroformers produced nitration 
grade toluene and aromatic blending 


agents, 


Chemical Reactions & Equilibria 

Feed stock composition is of con- 
siderable significance in hvdroform- 
ing. The more naphthenic stocks, espe- 
cially those in which cyclohexane 
homologs predominate, will give the 
best yield-octane relationships and the 
highest aromatic yields. Typical fixed- 
bed pilot plant data for Hastings, East 
Texas, and West Texas heavy naph- 
thas are shown in Table 2. The yields 


TABLE 2 
Fixed Bed Hydroforming 
MoO.-ALO, Catalyst 
95 CFRR Octane, 10 Lb. RVP 


Yield 
400 EP) 
Volume 
Percent 


Boiling 


Feed Source Range 





272/407 
248 396 
244 408 


92.4 
aA 4 
85.7 


Hastings 
East Texas 
West Texas 
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of 10-pound RVP 400° PF. 
line of 95 Research octane clear were 
92.4 percent for Hastings, 86.4 for 
East Texas and 85.7 for West Texas. 
The Hastings stock contained the high- 
est naphthene content (about 63 per- 
cent) and gave the best results. The 
East Texas and West Texas heavy 
naphthas contained approximately 35 
percent and 30 percent naphthenes, 
respectively. 

The various reactions that take place 
in hydroforming do not all occur at 
the same rate. For example, C, ring 
naphthene dehydrogenation proceeds 
very rapidly, whereas the conversion 
of paraffins to aromatics is very much 
slower. Likewise, side reactions with 
C, ring naphthenes are almost negligi- 
ble, whereas such is not the case with 
paraffins. 

Several reactions occurring in hy- 
droforming are presented in the next 
three tables: 

(a) In Table 3 reactions of naph- 
thenes containing 5 and 6 carbon 
membered ring compounds are shown. 
The conversion of DMCH to xylene 
and DMCP to toluene are typical. 

(b) In Table 4 reactions of paraf- 
fins are shown. The first reaction 
shown is dehvdrocyclization of normal 
octane to ethyl benzene, 


€.p. gaso- 


The second shows cracking of a 
normal paraffin (C,,) in the presence 
of hydrogen to form saturated hydro- 
carbons—propane and octane. 

The third shows isomerization of 
paraffins—n-pentane to isopentane. 
The pentane fraction produced in hy- 
droforming will normally contain ap- 
proximately 60 percent isopentane. 

(e) In Table 5 the reaction of a ring 
sulfur compound (a thiophene) is 
shown. The thiophene compound in 
this case is shown reacting with molyb- 
denum in the presence of hydrogen. 
Whether the sulfur is eliminated as a 
metal sulfide, as is shown here, and 
burned off during regeneration of the 
catalyst, or is eliminated directly as 
H.S during the reaction period de- 
pends on pressure, catalyst and cata- 
lyst holding time. 

The extent to which the various 
reactions occur is a function of oper- 
ating conditions, feed stock, and con- 
dition of catalyst. 

Table 6 shows the equilibrium con- 
version of normal hexane, methyley- 
clopentane and cyclohexane to benzene 
at hydrogen partial pressures of 40 
atmospheres (about 600 pounds) and 
10 atmospheres (135 pounds gage). 


TABLE 3 
Reactions of Naphthenes 
in Hydroforming 


H CHs CHs 


Dimeth yleyclohexane o Xylene 
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( CHs 
He 


Dimethyleyclopentane Tolueve 


TABLE 4 
Reactions of Paraffins in Hydroforming 
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Figure 3. Fixed Bed Hydroforming of East Texas Light Naphtha. Effect 
of Thermal Reforming in Preheoter 


Equilibrium conversion to benzene at 
40 atmospheres is only 3 percent for 
normal hexane, 40 percent for methy]l- 
cyclopentane and 84 percent for cyclo- 
hexane. On the other hand, when a 
hydrogen partial pressure of 10 atmos- 
pheres is employed, equilibrium con- 
version to benzene for normal hexane 
is 86 percent, for methylcyclopentane 
95 percent, and for cyclohexane 99+ 
percent. Examination of these thermo- 
dynamic data shows the advantage of 
fluid hydroforming over certain com- 
petitive processes lies in the fact that 
the former process may be operated 
at severe conditions and relatively low 
hydrogen partial pressure where equi- 
librium is very favorable. Obviously, 
if conversion of paraffins to aromatics 
were an objective—and there are a lot 
of paraffins in virgin naphthas—it is 
highly unlikely that a process using 
pressures on the order of 600 to 1000 
psi or more would be desirable! 


Fluid Catalyst Hydroforming 
Process- Apparatus 

Fixed-bed hvdroforming 
disadvantage of being a 
process both from the standpoint of 
initial cost and operating cost. It was 
believed that fluid hydroforming might 
be a considerable improvement over 
the fixed-bed process. The following 
incentives existed for its development: 

1) Investment and operating costs 
would probably be greatly reduced. 

2) The operation could be conducted 
at steady state conditions with periodic 
addition of fresh catalyst, and re- 
moval of catalyst. without a 
shutdown 


the 
cost 


had 
high 


spent 
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3) The catalyst life would probably 
be longer due to better temperature 
control during regeneration. 

+) The complicated time cycle con- 
trol system could be eliminated. 

5) The multiple reactor system could 
probably be eliminated. The reactor 
would not have to be designed for 
regeneration as well as reaction. 

6) The reaction could be operated 
isothermally which type of operation 
was demonstrated to be superior from 
a selectivity standpoint. 

7) Regeneration technique could be 
greatly simplified, easier to control, 
and cheaper to carry out. 

8) Utilization of catalyst would be 
more efficient. Channeling has some- 
times been experienced in fixed-bed 
plants resulting in a portion of the 
catalyst bed becoming ineffective. 
Trouble has sometimes been experi- 
enced during regeneration due to 
channeling. 

A flow-sheet for a 3-bpd fluid hy- 
droforming pilot plant is shown in 
Figure 1. The flow through the reac- 
tion system was as follows: 

The feed naphtha in admixture 
with recycle gas was pumped through 
a preheater to the bottom of the reac- 
tor which was 45 feet long and about 
3 inches in diameter, The reactor 
effluent passed through porous stain- 
less steel filters, at the top of the re- 
actor, to a condenser, and then to the 
high pressure separator. The liquid 
from the high pressure separator was 
removed to a low-pressure receiver, 
which was surrounded by ice water. 

The pilot plant employed inter- 


TABLE 5 


eset 


ion in Hydroforming 





Thiophene + Moly + He 


H 
> Cols - ( Cos + MoS 


= Isohexane + Moly Sulfide 


950 1000 1050 


CATALYST TEMPERATURE °F 


Figure 4. Fixed Bed Hydroforming. Effect of Temperature on Mid- 
Continent Heavy Naphtha. MoO,-Al,O, Catalysts. (Adjusted to 315 psi. 


H. pp.) 

mittent rather than continuous catalyst 
transfer from reactor to regenerator, 
because of the difficulties involved on 
this scale in circulating the small! flows 
of catalyst required. At regular inter- 
vals, a portion of the spent carbonized 
catalyst was withdrawn from reactor, 
and replaced with regenerated catalyst. 
The third vessel, shaped like the reac- 
tor and regenerator, was used for stor- 
age of regenerated catalyst. 

The flow through the regeneration 
system was as follows: Filtered air 
was compressed, metered, and subse- 
quently passed to a control valve. This 
flow control valve was arranged to 
control the air rate in a given ratio 
to the recycle flue gas or nitrogen. 
It then was preheated, and entered the 
bottom of the regenerator. Flue gas 
left the top of regenerator, through 
porous stainless steel filters, to a pres- 
sure control valve, From this point, 
the flue gas could be vented, as shown 
on the flow-sheet for nitrogen-air once- 
through operation, or recycled. 

In the fixed-bed process the regener- 
ation part of the plant represented 
about 40 percent of the investment. It 
was necessary to keep the O, concen- 
tration of the inlet gas down to about 
2 percent. This entailed a tremendous 
quantity of expensive flue gas re- 
cycling. Using this pilot plant, the 
catalyst has been regenerated success- 
fully time and again with undiluted 
air at high pressure by charging air 
to a mixture of carbonized and un- 
carbonized catalyst. The importance of 
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being able to regenerate with straight 
air is obvious. 


The Catalyst 

In the selection of a catalyst one of 
the chief considerations was to find 
one that was capable of synthesizing 
aromatics from paraffins and olefins 
as well as from naphthenes. It was 
reasoned that the hydrogenation- 
dehydrogenation oxide type catalysts, 
such as molybdenum and chromium 
oxide might possess suitable activity 
at temperatures well below those em- 
ployed in thermal reforming. Initially 
tests were conducted in glass equip- 
ment at atmospheric pressure. It was 
discovered that a rugged catalyst could 
be made if the Group VI metal oxide 
were deposited on a support. The best 
support found for this reaction was 
alumina. Interestingly enough, the 
chromium catalyst, which showed a 
marked superiority over molybdenum 
at atmospheric pressure, for dehydro- 
cyclization of n-heptane, was inferior 
to the latter catalyst under substantial 
hydrogen partial pressure; conse- 
quently, the molybdena-alumina cata- 
lyst was used for hydroforming. The 
first commercial catalyst was made by 
impregnating a material, very similar 
to “activated alumina,” with a molyb- 
denum salt solution followed by dry- 
ing and calcining at a temperature 
above 1000° F. 

Ultimately a catalyst comprising 
alumina gel as a support was used by 
most of the operators of fixed-bed 
hydroformers. For the development of 
fluid hydroforming one of the catalysts 
that has been used in the 3-bpd pilot 
plant consisted of molybdena on a 
silica-stabilized alumina gel. Particle 
size distribution of the catalyst before 
being placed in the fluid hydroformer 
and after six weeks operation is shown 
in Table 7. In six weeks’ time, in a 


completely closed system, the 0-20 
micron fraction only increased from 
3 percent to 12 percent. Apparently 
the catalyst has good attrition re- 
sistance. 

In the fluid hydroforming experi- 
ments conducted in the laboratory 
pilot plant no decline in catalyst ac- 
tivity has been observed. This is shown 
in Table 8 where the original fluid 
hydroformer charge is compared with 
catalyst that had been in use for 895 
hours. The activity checks were made 
at a pressure of 400 psi and a tem- 
perature of 930° F. In a small fixed- 
bed test unit the product quality was 
82.3 octane CFRM before use and 
83.1 after use. 

A large volume of data has been 
compiled from the fluid hydroforming 
pilot plant just described. These data 
show definite improvement over fixed- 
bed hydroforming from a yield stand- 
point. On Table 9, a yield comparison 
has been made for operation on 406° 
and 425° F. e.p. Mid-Continent heavy 
naphthas. It can be seen that fluid 
hydroforming gave 2.3 volume percent 
higher gasoline yields than the con- 
ventional process when producing 90 
clear Research octane gasoline. This 
comparison is based on 100 percent 
C, recovery gasolines. Since the gaso- 
line from the fluid operation was of 
lower vapor pressure an even more 
favorable picture would be possible 
for the fluid operation if the compari- 
son were made on liquid product 
yields of a common vapor pressure. 


Effect of Operating Variables 

Several of the following tables and 
curves demonstrate the profound effect 
of certain operating variables, 

The importance of employing tail 
gas recycle for this process is shown 
in Figure 2 for some fixed-bed data 
obtained on an East Texas light naph- 
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tha many years ago. A MoO,-Al,0, 
catalyst was used in this program. The 
relationship between debutanized gaso- 
line yield and CFRM octane number 
with circulating gas rate as the pa- 
rameter is presented. The debutanized 
gasoline yield at 82 octane (motor) in- 
creased from 62 percent at 900 cubic 
feet per barrel to about 72 percent at 
2600 cubic feet per barrel and further 
to 75 percent at 4500 cubic feet per 
barrel. 

The effect of thermal reforming 
“sed to the catalyst bed is shown in 

igure 3. This soaking factor is used 
as the criterion for determining the 
extent of thermal reforming. Soaking 
volume factor is defined as the cubic 
feet of furnace volume above 800° F. 
divided by the barrels per day of cold 
naphtha charged times the mean re- 
action rate in the preheater, transfer 
line, and empty space before the re- 
action mixture reaches the catalyst 
relative to a base temperature of 800° 
F. These experiments were made at a 
pressure of 200 psi and the catalyst 
contained MoO, as the active ingredi- 
ent. The 100 percent C, recovery gaso- 
line yield at 78 octane (motor) in- 
creased from 82 volume percent at a 
soaking volume factor of 11 to 86.3 
volume percent at a soaking volume 
factor of 0.5, Thermal reforming of 
the naphtha in the fluid process is re- 
duced over the fixed-bed process since 
the large distribution space above the 


TABLE 7 
Fluid Hydroforming 
Kellogg MoO.-ALO, Gel Catalyst 
Typical Particle Size Analyses 
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Fluid Hydroforming Catalyst Activity Tests 
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Figure 6. Fluid Hydroforming 200/344 


F. West Texas Naphtha 


Kellogg Gel Catalyst. Effect of Pressure 


catalyst is eliminated. In the fluid bed 
the reacting vapors are distributed by 
the catalyst 

The importance of temperature on 
the catalyst selectivity as indicated by 
gasoline yield is presented on Figure 4. 
The data were obtained in a fixed-bed 
pilot plant operating with a Mo0,- 
Al.O, catalyst. All the were 
first adjusted to a common hydrogen 
in this case 315 psi 
octane—90 Re- 
the yield was 76 
&O per- 


results 


partial pressure 
to the same 
search. At 1050° F. 
volume percent; at 1000° F., 
cent; at 950° F., 83 percent, and at 
900° F.. 85.5 percent, It is apparent 
that as the temperature was decreased 
the yield of gasoline of a given quality 


and 


increased 
The fluid hvdroforming pilot plant 
has been operated to obtain a liquid 


TABLE 10 


Fluid Hydroforming With MoO.-Al.O 
Catalyst 200/344 F. West Texas Naphtha 


Operating Conditions 


temperature, “f 
Yields On Feed 
a vid (10 Ib. RVP 
Volume Percent 
Gasohae Laspections 
Basis 10 1b. RVP Gasoline 
FRR 
FRR + 2c 
TEI 


Ortane 


TABLE 11 


Fluid Hydroforming High Sulfur 
California Cracked Naphtha (142/384 F.) 


Catalyst 
Operating Conditions 
Temperature 
F re, palg 
Prodact Distribution 
10 ib. RVP. Liquid Product — Vol. percent 
ixtranecous ('« (For 10 Ib. RVP Vol 
Dry Gas Weight Percent 
Carbon Weight Percent 
Sulfur Removed — Weight Percent 
Gasehne laspections 
Reid Vapor Pressure 
Octane Number -CFR 
CFR 


R + 3ce TEL 


Sulfur Weight Percent 


106 


product containing hardly any ma- 
terial boiling above 400° F. by use of 
a feed stock with an end point some- 
what below 400° F. Yields from a 
39 (motor) octane 204 373° F. Mid- 
Continent heavy naphtha—where the 
liquid is substantially al] 400 
gasoline—are superior to those previ- 
ously shown for a 425° F. end-point 
feed stock. Figure 5 illustrates graphi- 
cally the relationship between 10-pound 
RVP gasoline yield and leaded re- 
search octane. At 500 psi a vield of 83 
volume percent of 100 leaded Research 
octane was obtained, while at 250 psi 
this vield increased to 88 volume per- 
cent of 100 leaded Research octane 
gasoline. 

On Table 10 summarized data are 
presented for experiments at 100 and 
250 psi, operating on a West Texas 
naphtha. A molvbdena-alumina gel 
catalyst was used. The feed stock had 
a boiling range of 200°-344° F. and a 
sulfur content of 0.23. Operating tem- 
perature ranged from 896° to 944° F. 
At 100 psi and at 97 leaded Research 
octane the 10-pound RVP liquid yield 
was 99.7 volume percent; at 95.6 
leaded Research the 10-pound liquid 
yield was 100.7 volume percent. 

The importance of pressure is fur- 
ther illustrated by Figure 6. When 
fluid hydroforming the 200°-344° F. 
West Texas naphtha the vield of 87 
Research octane gasoline (10-pound 
RVP) increased from 92.5 percent at 
500 psi, to 96 percent at 250 psi and 
to 98.5 percent at 100 psi. 


e.p. 


Fluid Hydroforming 
Cracked Naphtha 
On Table 11 results for simultaneous 
hydroforming and desulfurizing a high 
sulfur California cracked naphtha are 
shown. The boiling range of the feed 
stock was 142°-384° F. and the sulfur 
content of the feed, 0.91 weight per- 
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Figure 7. Comparison of Fluid Hydroforming and a Competitive Process— 


East Texas, Coastal. 


cent. The operating conditions were 
938° F. and 100 psi with a MoO.- 
Al.O, stabilized gel catalyst. The 10- 
pound RVP liquid product yield was 
97 volume percent, This material con- 
tained 6.2 percent extraneous butanes 
which were required to bring the RVP 
up to 10 pounds, The clear Research 
octane was 83.3 on the 100 percent C, 
recovery gasoline and the leaded Re- 
search octane 94.4. The leaded Re- 
search octane of the 10-pound RVP 
gasoline was 95.7. The sulfur content 
of the gasoline was 0.01 weight per- 
cent. 


Fluid Hydroforming for 
Aviation Gasoline 

Fluid catalyst process data shown 
in Table 12 have also been obtained 
for the production of high aromatics 
yields for aromatic blending compo- 
nents for 115,/145 grade aviation gaso- 
line. A 200°-300° F. (true boiling 
point) fraction from a mixed crude 
source was used as the feed stock, The 
test was conducted at a pressure of 
250 psi and a temperature of 934° F. 
The total liquid yield (C, and heavier) 
was 83 volume percent. The isobutane 
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Fluid Hydroforming 
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Gasoline 214/291 F. Virgin Naphthe 
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Figure 8. Comparison of Fluid Hydroforming and a Competitive Process— 


West Texas. 


yield was 2.9 volume percent and the 
n-butane, 3.9 percent. The isopentane 
yield was 3.8 volume percent and the 
n-pentane yield, 3.4 percent. The de- 
pentanized liquid product was frac- 
tionated into three cuts called pre- 
aviation, aviation, and post-aviation 
blending agents. The yields of these 
three products were 22.8, 33.5, and 
12.6 volume percent, respectively. The 
carbon production was only 0.37 
weight percent basis feed. Hydrogen 
production was 740 cubic feet per 
barrel, 

In Table 13 inspections for the 
various products on the previous table 
are shown. The debutanized liquid 


TABLE 13 
Fluid Hydroforming for Aromatics or 
115/145 Grade Aviation Gasoline 


Inspections of Products 
Debutamsed Liquid 
Uetane Number—CFRR 
Pre- Aviation Blending Agent 
Octane Number—CFRR + 3 ce TEL 
Aviation Blending Agent 
Rerd Vapor Pressure — psi 
Blending Octane Number —F-3 + 4.6 ce 
TEL 
Blending Index Number—-F-4 + 4.6 ec 
TEL 


Post-Aviation Blending Agent 
Reid Vapor Pressure —psi 
Octane Number—CFRR 


TABLE 14 


Fluid Hydroforming Economics 
7500 BPD Unit 


Cost BPD 





Credits 
10 Ib. RVP. Gasoline Barrel 
Fuel Gas (POE), Barrel 
Total Credits 
Debuts 
Stock Cost 


$5.04 
1.90 


Naphtha, Barre! 
Extraneous Butanes Barrel 
Direct Operating Cost 
Total Process Costs 
Ethylizing, Cents/ce TEL 
Gal 
Taxes, Insurance and 
Royalties 
Total Debits (Before Depre 
ciation) 
Credits Less Debits 
$2,250,000 


Investment — Doilars 
0.99 


Payout Tine—-Years 
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rated 95.2 Research octane clear. The 
pre-aviation blending agent had a Re- 
search octane of 91.8 with 3 cc. of 
lead. The aviation blending agent had 
an F-3 blending octane number (1-C) 
of 100 and an F-4 blending index num- 
ber (3-C) of 216, The clear Research 
octane number of the post-aviation 
fraction was greater than 100 CFRR. 


Comparison with a Competitive 
Process 

In order to illustrate ho, fluid hy- 
droforming compares with a competi- 
tive process a series of figures has been 
prepared in which pilot plant data for 
fluid hydroforming are compared with 
published pilot plant data for a com- 
petitive process. Feed stocks used in the 
comparisons were not identical, but are 
generally quite close in important 
properties, 

In Figure 7 fluid hydroforming re- 
sults on an East Texas stock are com- 
pared with published results of another 
process on a coastal naphtha. Feed 
stock inspections are compared in 
Table A. At 96 leaded Research octane 
(3 ce. TEL) the yield differential in 
favor of the fluid process is 7.4 volume 

rcent. The comparison is based on 
10-pound RVP liquid product, Where 
insufficient C,’s were made for a 10- 
pound RVP product, extraneous C,’s 
were added. 

In Figure 8 fluid hydroforming re- 
sults on West Texas naphtha are com- 
pared with published results on another 
process on a West Texas-Wyoming 
blend. Feed stock inspections are com- 
pared in Table B, At 96 leaded Re- 
search octane (3 cc.) the yield dif- 
ferential in favor of the fluid process 
is 3 volume percent. As in the previous 
comparison yields of 10-pound RVP 
liquid product are shown. 

In Figure 9 fluid hydroforming re- 
sults on a Mid-Continent naphtha are 
compared with those for a competitive 
process on a similar stock. Feed stock 
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Figure 9. Comparison of Fluid Hydroforming ond a Competitive Process— 


Mid-Continent. 


inspections are compared in Table C. 
Results for two catalysts designated 
Catalyst A and Catalyst B were pre- 
sented for the competitive process. It 
is necessary to extrapolate the fluid 
hydroforming results back down in 
octane in order to make a comparison 
at 94 leaded Research octane. The 
yield differential in favor of fluid hy- 
droforming is about 1 percent when 
compared with Catalyst A for the other 
process and 9 percent when compared 
with Catalyst B. In most cases extrane- 
ous butanes were required to bring the 
vapor pressure of the fluid hydrofor- 
mate up to 10-pound RVP. This is 
normally a distinct advantage for the 
process, Generally speaking fluid hy- 


TABLE A 
ete 
Predominantly; Process 
East Texas | Gulf Coast 
57.6 





Feed Source 





Gravity—*API 53.9 
ASTM Dist. 
IBP—F 218 132 
EP—*F 355 399 
Octane—CFRR 53.3 54.6 


TABLE 6 
Competitive 
Fluid 
Mgdoateooing | West Texas- 
est Texas | Wyoming 
52.0 
159 


Feed Source 





Gravity—°API 519 
IBP—PF. 20 
10 percent 245 2M 
5O percent 280, 289 
90 percent ai4 350 
EP—F aa 3a 
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droforming was operated at such con- 
ditions that a lower volatility liquid 
product of a given octane number was 
obtained from the fluid process. 

A flow-sheet for a commercial plant 
is shown in Figure 10. Naphtha and 
recycle gas are preheated separately. 
The recycle gas is charged to the bot- 
tom of the reactor and the naphtha a 
little higher up. Spent catalyst flows 
down through a standpipe into the re- 
generator. Regenerated catalyst flows 
down through another standpipe, at a 
controlled rate, into a low point in the 
reactor. Spent catalyst is regenerated 
with air—straight air—and the regen- 
erator is maintained at a constant tem- 
perature by a cooler installed in the 
regenerator. The recovery system is 
more or less conventional and requires 
no explanation. 


Fluid Hydroforming Economics 

The economics of fluid hydroform- 
ing represent a considerable improve- 
ment over the fixed-bed process. This 
is attributed to reduced investment and 
operating costs in addition to the im- 
proved yield picture. 

On Table 14 an economic balance 
sheet for a 7500-barrel-per-day fluid 
hydroformer is presented. The feed 
stock used in this estimate was a Mid- 
Continent heavy naphtha. It had an 
ASTM boiling range of 204/373° F., 
and a Research octane number of 39. 
The motor gasoline had a 10-pound 
RVP and a Research octane rating of 
95 + 3 ce TEL. The gasoline was as- 
sumed to be worth 12 cents per gallon 
and the feed stock 8 cents per gallon. 
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Figure 10. Fluid Catalytic Hydroforming Unit. 


Extraneous butanes were valued at 534 
cents per gallon. Total credits were 
$36,325 per day and total debits (be- 
fore depreciation), $30,092 per day. 
This left a credit less debit of $6,233 
per day. The cost of the 7500-bpd 
plant was estimated at $2,250,000. 
Hence, a payout time of one year is 
indicated. In this calculation of gaso- 
line yield representing 94-95 percent 
of that observed in the laboratory was 
used. If the calculation had been based 
on the laboratory data the payout 
would be about 0.88 years. 


Summary 

To summarize, fluid hydroforming 
offers the following advantages: 

1) Considerably reduced investment 
and operating costs. This has been 
brought about through elimination of 
alternate reactors with their attendant 
complicated piping and time-cycle con- 
trollers, decreased compression costs, 
lower carbon-burning costs, and elimi- 
nation of reheat furnaces. 

2) It is a truly continuous process, 
since catalyst activity can be main- 
tained at a constant level indefinitely 
by periodic additions of fresh catalyst 
if activity declines with age. 

3) A portion of the heat produced 
in the regeneration may he used to 
supply endothermic reaction heat, thus 
reducing. preheater duty and thermal 
cracking in the preheater. “Pre-crack- 
ing” of the naphtha is further reduced 
over fixed-bed practice since the large 
distribution space above the catalyst 
is eliminated. 

4) The process has a very high oc- 
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tane “ceiling.” Debutanized gasolines 
of over 95 Research clear octane have 
been produced with attendant carbon 
yields of less than 0.5 percent. Such 
octane numbers come about largely due 
to the ability of the process to produce 
higher aromatics yields than any 
known petroleum process. Excellent 
yields of aromatic blending agent for 
115/145 grade aviation gasoline re- 
sult from such high octane operation. 

5) Greater flexibility with regard to 
feed stocks, Feed stocks ranging from 
C, cuts (for benzene production) to 
kerosine can be employed if desired. 
The pilot plant has been employed 
to upgrade numerous virgin heavy 
naphthas, kerosine, and high-sulfur 
cracked naphtha. 

6) Higher gasoline yields. Iso- 
thermal operation and elimination of 
“channeling” result in better activity 
and selectivity of catalyst than is pos- 
sible in present “fixed-bed” units. 

7) Use of a circulating catalyst 
stream affords an additional process 
tool which can be used not only to aid 
in temperature control but also as an 
aid to catalyst activity and selectivity. 

8) Catalyst level in the reactor can 
be varied over wide limits to increase 
the flexibility of the unit if feed stocks 
or catalysts other than those used for 
design purposes are employed. 

9) Since it is a regenerative process, 
the operating conditions can be varied 
over a wide range and suited to a wide 
variety of feed stock 

ACKNOWLEDGMENT 
The author wishes to thank The M. W 


Kellogg Company for permission to present 
the data included in this paper 


Petroleum Refiner—l ol 30, No. 12 





Fundamentals of 


an Employe Relations 


Program 


RAY H. HORTON 
Humble Oil & Refining Company, Houston 


UT in the oil fields in the 
6) early days, there was an in- 
dependent pioneering spirit 


among oil field workers. A great deal 
of the field work in those days—the 
drilling of wells, the laying of pipe 
lines and the construction of gasoline 
plants—was performed by independ- 
ent contractors or operators who main- 
tained close contact with their em- 
ployes. These employers, although 
rough in speech and dress, usually 
were most generous with their crews, 
and because of their generosity and 
democratic attitude, employes pos- 
sessed a strong sense of loyalty. It was 
not uncommon for bonuses to be paid 
when work was completed in record 
time, for Christmas presents to be dis- 
tributed or for barbecues or other 
celebrations to be put on by the con- 
tractors. This close relationship be- 
tween employers and their men 
brought about a sense of belonging 
and a feeling among employes that 
extra work and effort would not be for- 
gotten and that compensation in some 
form would be forthcoming. 

In recent years much of this free- 
dom of action on the part of an 
employer in his relations with his em- 
ployes has been curtailed by legisla- 
tion. In spite of the fact that much of 
the legislation may have improved the 
economic status of employes in some 
industries, it has nevertheless dimin- 
ished the satisfactions enjoyed by 
many employers in helping deserving 
ermployes, and by employes in being 
rewarded for extra effort. The inevita- 
ble result of this social legislation has 
been the deterioration of the fine re- 
lationship that existed in many organi- 
zations; the insistence by employe 
groups on the one hand for everything 
that the lay. provides and an unwill- 
ingness on the part of some employers 
on the other hand to do any more 
than is required by law. Thus, there 
has been a substitution of a sort of 
legal arms-length relationship for the 
old loyalty and sense of belonging 
that was shared by many employers 


and employes, In many ways this has 
not been good for either management 
or employes and, although many _ad- 
vocates of present social legislation 
credit the shortsightedness of industry 
management for bringing about such 
regulations, the author cannot help but 
feel that somehow they forget that 
employes are more interested in a 
number of things other than a legal 
limit on the number of hours of work, 
a minimum rate of pay, and the right 
of collective bargaining, Opinion sur- 
veys indicate that employes rank a 
sense of belonging, opportunity and 
individual dignity ahead of these more 
material satisfactions. We know that 
legislation cannot provide these im- 
portant intangibles any more than it 
can force upon employes loyalty, 
group spirit and a desire to improve 
production. 

Assuming every employer desires a 
loyal group of employes, he must rec- 
ognize the fact that he is in competi- 
tion for this loyalty with two powerful 
influential groups: politicians who 
promise employes Utopia through 
more legislation, and organized labor 
who promises security, better pay and 
better working conditions. Under these 
conditions, establishing, building and 
retaining the loyalty of employes of- 
fers many difficulties. There is strong 
evidence, however, that employes pre- 
fer their first loyalty to be to their 
employer and those managements who 
have been unwilling in the face of this 
competition to shift to others what is 
rightly their own responsibility for 
good employe relations have in the 
main retained loyal, efficient organi- 
zations 

With this brief review of some of 
the changes affecting the general cli- 
mate existing today in the area of in- 
dustrial relations, let us review some 
of the very basic fundamentals of a 
sound employe relations program. The 
objective of any such program regard- 
less of scope should be to promote 
in every possible way cooperation 
through all levels of the organization 
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THE SUBJECT of employe re- 
lations, or human relations as 


fundamental principles which 
can be followed in order to de- 
velop a sound employe rela- 
tions program. 

The objective of = such 


program, scope, 
should be to promote in every 
possible way cooperation 
through all levels of the or- 
ganization so that the maxi- 
mum amount of efficient work 
can be accomplished with the 
greatest individual personal 
satisfaction to employes. This 
Paper was presented before 
the Southern Regional Meet- 
ing of the Natural Gasoline 
Association of America. Tyler, 
Texas, October 19, 1951. 


so that the maximum amount of effi- 
cient work can be accomplished with 
the greatest individual personal satis- 
faction to employes. 

There are numerous approaches to 
this objective and, regardless of the 
techniques employed, its ultimate suc- 
cess depends upon employe accept- 
ance, Because the attitudes of people 
come out of their everyday experi- 
ences, these attitudes are not static but 
are undergoing continual change, and 
what appears to be a good technique 
in one company may be disastrous in 
another. Let us not, therefore, dwell 
on the many techniques employed in 
the employe relations field other than 
to caution that the many services and 
gadgets advertised as sure cure for 
labor troubles, poor morale and low 
productivity, should be carefully ex- 
amined in the light of existing condi- 
tions in one’s own organization. Al- 
though many of these services are 
helpful if properly used under favora- 
ble conditions, it is fundamental that 
good employe relations, like good 
family relations, must start at home 
and if maintained over a long period 
is the result of sincere effort on the part 
of the members of the group. Thus. 
the responsibility for maintaining good 
morale in an organization can not 
effectively be shifted from the shoul- 
ders of management. 

After determining the objective of 
an employe relations program, the 
first consideration should be a few 
simple basic statements of personnel 
policy. In order for all employes, par- 
ticularly supervisors, to have as uni- 
form a conception of policy as possi- 
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ble, it is strongly suggested these basic 
policies be made available in written 
form. Although they may have been 
repeated many times by word of 
mouth, the fact that you are willing 
to publish and distribute them may 
help to convince employes of manage- 
ment’s sincerity. Such policies should 
embody a sincere desire by manage- 
ment to be fair and frank with em- 
Personnel policies born of 
expediency and not based on a sincere 
desire to adhere to sound principles 
of human conduct usually fail. Em- 
ployes are apt to accept a policy, even 
though it may fall short of their ex- 
pectations, if they are convinced of 
management's fair intent. 


ployes. 


Consistency and Sincerity 
Consistency as well as sincerity is 
extremely important in personnel pol- 
icy decisions, for these decisions have 
an accumulative effect, and, therefore, 
before action is taken, thorough con- 
sideration must be given to the ability 
of management to continue the policy 
and the effect it will have on the or- 
ganization in years to come, We would 
not wish to imply that policies should 
not change to meet changing condi- 
tions, for in a dynamic economy, be- 
cause of technological and sociai ad- 
vances, employe relations policy can 
become outmoded and obsolete and 
must give way to new approaches and 
methods just as plant equipment must 
continually change to meet new chal 
lenges. In many companies the new 
employe receives a handbook contain- 
ing the company policy regarding 
employments, discharges, transfers, 
wages, promotions, benefits, service 
rules, working rules, safety rules, and 
other matter of mutual interest, 

After a few simple forthright state- 
ments regarding management's person- 
nel policy, the next logical funda- 
mental designed to attain our objective 
18 a system involving a recognition on 
the part of management that an em- 
ploye should be permitted to advance 
within the organization according to 
his ability to contribute. Although the 
word training is not desirable because 
it implies a method of formal school- 
ing. for want of a better term and 
because it is widely accepted in em- 
ploye relations circles, we shall call 
this fundamental training. All organi- 
zations train people in some manner. 
Many have formal programs for su- 
pervisors, safety meetings for em- 
ployes and conferences for higher 
management, all designed to present 
information, techniques and “know 
how” to assist employes in their 
growth with the company. Many have 
no formal programs but depend on 
each supervisor to train those under 
his supervision. The incentive to train 
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employes must come from top man- 
agement and be recognized as an inte- 
gral part of a supervisory job, Em- 
ployes have a right to know the duties 
and responsibilities of their job and 
what is expected of them in the way 
of performance. 

Our next fundamental is communi- 
cations; the exchange of information 
from management through levels of 
supervision down to employes and 
back up through supervisors to man- 
agement. A successful business organi- 
zation is like a football team except 
that here there are no substitutes on 
the bench. All are playing all the time 
and the contribution of each is impor- 
tant to the success of the others. If all 
members know the signals, each can 
understand how his job fits into the 
over-all objective, but like a football 
player, unless an employe knows the 
objective, his efforts may be worthless. 
The larger the organization the more 
difficult becomes the problem of com- 
munication because information must 
pass through so many people. 

To demonstrate the difficulty of 
passing verbal information through 


several people, try making a simple 
statement to one person and ask him 
to pass this same statement in turn 
through several individuals. More 
often than not, the statement will be 
entirely changed when it reaches the 
last individual. The more people in- 


volved the greater the chance for mis- 
understanding. So it is in a business 
organization, the statemeats of top 
management may carry an entirely 
different meaning when they reach 
employe ears, 

The most effective way to minimize 
grievances is to provide a strong, well- 
oiled communications system, for vir- 
tually all grievances can be traced to 
a misunderstanding on the part of 
someone, What may seem perfectly 
clear to you may be greatly misunder- 
stood by someone else; for, even when 
we use every technique at our com- 
mand to explain our thinking, because 
the English language is such an im- 
perfect medium, it is extremely diffi- 
cult to convey our true feeling and 
exact meaning to others. It is, there- 
fore, important that we know how 
employes feel about policy decisions 
affecting them. Some companies have 
formal methods of testing employe 
reaction before decisions are made; 
some even gO so far as to have an 
employe representative sit in on con- 
ferences and deliberations before de- 
cisions are reached. An alert manage- 
ment, with a strong feeling of team 
play existing through its supervisory 
groups, can tune its policies to the 
pulse of the organization without these 
extreme measures if the proper em- 


phasis has been placed on the neces- 
sity of supervisors passing to top man- 
agement not only employe reactions 
but recommendations concerning ways 
of improving morale. If the supervisor 
has the proper information very often 
areas of dissatisfaction can be elimi- 
nated before grievances become real. 

Although letters, bulletins, house 
organs and other written material! are 
helpful in communicating with em- 
ployes, there is no substitute for per- 
sonal contact. In personal discussions 
we tend to share the enthusiasm, the 
sincerity and the attitude of the 
speaker. Employes like to hear from 
the bors, they like to share his knowl- 
edge of future plans and past accom- 
plishments of the organization, they 
like to feel he is a regular guy leading 
a crack team on which they play an 
important role, An executive is missing 
a really stimulating experience if he 
fails from time to time to talk sincerely 
with his men and let them share in his 
successes as well as his failures. If 
communications are good, supervisors 
tend to react favorably to top manage- 
ment decisions; if communications are 
bad, they become frustrated, insecure 
and lose their feeling of team play. 
This tends to demoralize employes 
working under them. Most employes 
want to share the viewpoint of a good 
management but unless they have been 
told management's thinking they can 
not share it. 


Understanding Basic Economics 

A great deal has been written re- 
cently about the need for employes to 
understand basic economics and the 
free enterprise system, The basic idea 
underlying our American institutions 
is that the supreme values are individ- 
ual values and that institutions exist 
for the purpose of serving individuals. 
Our country, until recent years, has 
been one in which the employers had 
great influence. Their ideas on public 
policies were rather generally ac- 
cepted. For a number of generations, 
in fact for over a century, employes 
in our economy have been becoming 
relatively more numerous. Today, 
nearly five out of six people who are 
working for a living in the United 
States are employes, The principal 
form of income of people today is the 
wage or salary, Today, there are still 
over 10 million self-employed people; 
however, latest available figures indi- 
cate there are over 60 million em- 
ployed. 

We are now a country whose voting 
population is made up predominantly 
of free employes. This change in work- 
ing population has brought about a 
change in some of our national think- 
ing and, where formerly the ideas, the 
philosophy, and the culture of the 
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country were in the main products of 
self-employment, within the last 17 
years employes have become quite 
articulate. From now on they will have 
much to say about our governmental 
policies. Their ideas of what makes the 
economy “tick” and their ideas of 
right and wrong may not be the same 
as the ideas of the self-employed. Is 
it any wonder, therefore, in this new 
laboristic community, that we have 
had so many rapid changes in the field 
of social legislation? Under the self- 
employed philosophy a rapid increase 
in productivity and in the standard of 
living was achieved. It remains to be 
seen, if under this new laboristic phil- 
osophy, we will be able to maintain 
this rapid increase. The gains of tech- 
nology have been going almost entirely 
to people in their capacity as em- 
ployes rather than in their capacity as 
consumers; thus, with improved tech- 
niques, prices have not come down. 

It is difficult to arouse employe in- 
terest in economics unless he can be 
shown how economic principles affect 
his pay check. The average employe 
reacts to facts in the same manner as 
management and yet there is a tend- 
ency on the part of management peo- 
ple to withhold facts and information 
from the very people who are paid 
good money to help them, and on 
whom they are so dependent in the 
conduct of their business. We need an 
enlightened employe group if we are 
to continue to raise our standard of 
living and if we are to have a better 
understanding of the basic economic 
truth that “to have more, we must 
produce more.” 


Importance of Timing 
The next fundamental to be stressed 
is timing in the matter of policy de- 
If employe communications 
have been effective, management can 
usually sense the proper time to make 
certain personnel policy moves, Per- 


cisions. 


haps it is the practical experience 
gained from working in the field that 
causes me to feel that an employer is 
due some return from the money he 
spends for the benefit of his employes. 
{ program providing pay for periods 
of disability, a policy providing for 
paid holidays, a policy providing for 
other so-called fringe benefits, repre- 
sent costs in addition to the payroll 
and management has the right to ex- 
pect a return for this added cost in 
loyalty, cooperation, increased produc- 
tivity, improved morale and better em- 
ployes. 

Policy changes affecting these fringe 
benefits must be timed to gain the 
maximum return in these intangibles. 
If an otherwise obtainable policy de- 
cision is withheld until employes as- 
sume a belligerent attitude, the issuing 
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of such a policy may come too late, 
thus, causing employes to feel man- 
agement granted the concession only 
under pressure and not because of sin- 
cere interest in their welfare. Granting 
concessions under these conditions may 
cause employes to gain a false sense 
of their power to bring about changes 
which can result in serious trouble at 
the bargaining table. 

In a like manner, a liberal, expen- 
sive policy may be sprung on em- 
ployes without a real indication for 
its need and without proper explana- 
tion to employes of its intent, The 
result is very little return in improved 
morale and little effect on employe 
attitude, Often, what may seem a small! 
inconsequential policy change, the cost 
of which is negligible, may bring a 
sincere employe response and produce 
a tremendous effect on employe morale. 

In addition to timing and, coupled 
with it, is the fundamental of proce- 
dure. It is not always what you do, but 
how you do it that affects employe 
thinking. I have seen employes highly 
incensed over a policy which was in- 
stituted by management in a sincere 
desire to be generous. Most people, 
although outwardly glad to accept, 
inwardly resent a handout by their 
employer. They like to feel that as a 
result of loyal, productive teamwork 
and excellent management, their 
company can afford to adopt liberal 
policies. There is a great difference in 
saying to employes, “Because I have 
been financially successful and am a 
liberal man, I am going to give each 
of you a bonus this year,” and saying. 
“Because we were fortunate enough to 
keep our plant running at full capac- 
ity and at the same time get a good 
price for our products and because of 
the fine work of our organization and 
the lcyalty of each employe, our 
profits are such that each employe can 
have a two weeks’ bonus this year.” 
Note where the emphasis falls in the 
latter case. Employes like to feel they 
were a part of and contributed to this 
financial success. 

Another irritant that can take all the 
employe relations value out of an 
otherwise excellent policy is the in- 
clusion of unreasonable restrictions 
and qualifications in the policy, Here 
is where management is inclined to 
think it knows what is best for em- 
ployes without realizing that, to be 
effective, it is far more important for 
the policy to receive employe accept- 
ance. Why incur unnecessary employe 
criticism over minor restrictions on an 
otherwise excellent policy? It is im- 
portant, therefore, when adopting a 
new policy or changing an existing 
policy, that the procedure used be de- 
signed to attain the maximum amount 
of employe good will, 
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There are many approaches to the 
management responsibility of promot- 
ing good employe morale. The effec- 
tiveness of a program designed to 
select good employes, a safety pro- 
gram, a benefits program or a medical 
program—none should be minimized. 
All of these contribute greatly to the 
promotion of good employe relations. 
Each of these subjects is worthy of a 
discussion in its own right, for in 
addition to morale value, they can 
contribute an actual monetary savings. 
Many operators, however, cannot just- 
ify the expense of a formal organiza- 
tion designed to carry out such pro- 
grams and, for that reason, this 
discussion has dwelt upon a few fun- 
damentals that can be applied in any 
organization, large or small, 


Summary 


1) Set down a few basic personnel 
policies in writing, Be sure they are 
clearly worded and are based on sound 
principles. 

2) Give employes every opportun- 
ity to grow with your organization, 
Insist that supervisors recognize train- 
ing as part of their job. 

3) Communicate with your organi- 
zation. Let them know how you feel 
about your business and encourage 
them to let you know how they feel. 
Never miss an opportunity to talk with 
your employes. 

4) Time your policy changes to get 
the most return in employe good will. 

5) Remember, it is not only what 
you do but how you do it, Try to 
adopt a procedure that will increase 
employe good will. 

It is difficult to agree with people 
who try to present employe relations 
as a complicated conglomeration of 
science and techniques; who try to 
give activities in this field a cloak of 
super psychology. Boiled down to 
bedrock, it is a simple activity de- 
signed to help people work together 
in harmony. It isn’t complicated and 
there is nothing mysterious about it. 
In fact, because it is just simple every- 
day living, we lose sight of our one 
objective; to promote in every possi- 
ble way cooperation through all levels 
of the organization so that the maxi- 
mum amount of efficient work can be 
accomplished with the greatest indi- 
vidual personal satisfaction to em- 
ployes, 

Any policy which, when evaluated 
in the light of this simple objective, 
does not measure up should be dis- 
carded. The little simple things in our 
everyday relationships with employes, 
both on and off the job, mean much 
in establishing the employe relations 
climate or morale we build into our 
organization. 
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Preparation of Shuttering and Pouring Con- 
crete for Pre-Cast Piles, Coryton Project 


Coryton Marsh 
Tamed As Refinery 


Plans Develop 
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world designed primari 


manuta t f lubricating s 
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feet long, and pouring 40,000 tons 


concrete for foundations 
Scheduled for completion 
1953, this project represents a substan- 
tial British-American capital investment 
refinery will 


in January, 


of over $28 million. The 
process approximately 6 million barrels 
crude oil per year, and, by manufactur- 
ing products which are now largely im- 
ported, will effect a big saving in dollars 
for the United Kingdom. The refinery 
will manufacture grade 
diesel oils, fuel oil and petroleum waxes 


high gasoline, 


as well as lube oils 
The Lummus Oil Company, Ltd., and 


Foster Wheeler 


main contractors, but 200 


Corporation are the 
British firms 
services and equipment 
f the plant will be 
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quality and in 
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Bulldozer in Action at Coryton. 
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Vacuum Oil Company's Coryton Refinery Process Scheme. 


This unit will be the first cat cracker 
of its type to be built in England and 
the second in Europe. Its operation re- 
quires hot catalyst to be circulated 
within the unit at a rate of 300 tons per 
hour. The structure will be 250 feet high. 
Included in the scheme is a complete 
power station which will supply neces- 
sary steam and electrical power to the 
refinery. The boilers will be capable of 
raising 200 tons of steam per hour and 
would be 
100,000 


the electricity generated 


enough to supply a town of 
population 


The technique first used during war- 


time in the construction of the Mul- 
berry Harbor will be used to install a 
new jetty for withdrawing cooling water 
from the Thames. A concrete caisson 
will be built in dry dock, floated into 
the correct position alongside the refin- 
ery, and sunk to form the jetty head on 
which will be mounted the pumps sup- 
plying 45 million gallons of river water 
per day to the refinery for cooling pur- 
poses. 

The existing jetty and storage facili- 
ties will be modernized to enable super 
tankers carrying about 32,000 tons of 


crude oil to discharge at the rate of 


more than 2000 tons of oil per hour. 
The jetty will also be used for the out- 
ward shipment of products, including 
the transport of lubricating stock oils 
to the Vacuum works at Birkenhead. 
These oils will be transported in a 
coastal tanker which is 
structed for the Company by the 
Grangemouth Dock & Shipping Com- 
pany, Ltd. 

The plans also provide for the con- 
struction of a mechanical workshop, 
warehouse, office building, laboratory, 
loading racks, garage and canteen and 
housing for personnel. 


being con- 


Artist's Conception of the Completed Refinery at Coryton. 
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Figure 1. Generalized Isothermal Pressure Correction to Heat Capacity at Constant Pressure as a 
Function of P, and T 


THERMOCHEMISTRY for the 


Petrochemical Industry 


Part XiX—Heat Capacity and Enthalpy at High Pressures. 


KENNETH A. KOBE and ROLAND H. HARRISON 


Department of Chemical Engineering, University of Texas, Austin 


THIS ARTICLE completes the 
series on ther hemistry for 
the petrochemical industry. 
Previous articles in this series 
presented the thermodynamic 
properties of a wide scope of 
compounds encountered in the 
petrochemical industry. All the 
data given were for gases at 
zerc pressure, or for the ideal 
state. Since gases are never 
at zero pressure and fre- 
quently the reactions are con- 
ducted at relatively high pres- 
sures, it is necessary to know 
the effect of pressure on these 
functions. This article tells the 
engineer how to convert data 
for zero pressure to one at- 
mosphere, ten atmospheres. 
100 atmospheres, or higher if 
necessary. 

Dr. Kobe is professor of 
chemical engineering at the 
University of Texas. Mr. Harri- 
son is Carbide and Carbon 
Chemical Company fellow at 
the University. 

Reprints of the entire series 
of 19 articles will be available 
early in the year at $1 per 
copy. 


HE previous papers in this 
series have reported the heat 
capacities and enthalpies of 


many compounds using as a basis the 
ideal gas state of zero pressure or unit 
fugacity. In the symbols these thermo- 
dynamic functions should be repre- 
sented as C,° and H®, the degree sign 
indicating the standard state of the 
gas is one in which it is behaving as 
an ideal gas (which can occur only in 
the hypothetical state of zero pres- 
sure). Because reactions must occur 
at finite values of pressure it is neces- 
sary to know the effect of pressure on 
these functions, particularly enthalpy. 
Derivations of equations will not be 
given but these may be found in 
standard textbooks on thermodynam- 
ics." The nomenclature used will be 
essentially that of Hougen and 
Watson.” 

The variation of heat capacity with 
pressure in a system at constant tem- 
perature is given by Equation (1). 


6c, + { &#V \ 
: ~~] ( ) > 1) 
( ap ) a 
By integration at constant tempera- 
ture Equation (2) is obtained. 





: 
C, = C, -Th. (Fe) rap (2) 


For an ideal gas, PV=RT, at constant 
pressure, the second derivative of V 
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TABLE 1 


Meat Gapadhy end Gubslpy of afulane es Vueriser' temperate: Sate 





28.19 
47.30 
60.10 


2,513 
17,984 
45,160 


with respect to T is zero, showing that 
pressure has no effect on the heat ca- 
pacity. The variation of enthalpy with 
- ssure in a system at constant tem- 
perature is given by Equation (3). 


(ae )r=\ —T( _ ): 
éP 81 

By integration at constant temperature 
Equation (4) is obtained. 


. nf 8 
H=H \ [¥—1(Sr)ear | 


For an ideal gas the first derivative of 
V with respect to T is R/P, so that 
\ RT/P is zero, showing that pres- 
sure has no effect on enthalpy. 


(3) 


Use of Equations of State 
The P-V-T behavior of an actual 
gas can be represented by an equation 
of state, such as the van der Waals 
Equation (5), Wohl Equation (6), or 

Beattie-Bridgeman Equation (7). 


(P + a/V*) (V —b) 


\ he re \ 

B 
The Berthelot Equation (8) is usually 
used to make the correction for pres- 
sure change when the pressure is low, 
as correcting from zero pressure to 
atmospheric pressure or somewhat 

P, 


higher. 
P\ RT[ 1 +3 PF (i—- )]™ 
i28 T, T;? 


In this equation reduced temperatures 
and pressures are used. 
r. 

The critical pressures and tempera- 
tures can be found in suitable tables.’ 
For hydrogen, 8° K. is added to the 
critical temperature and 8 atm, to the 
critical pressure to give corrected 
values that are used to calculate re- 
duced temperatures and pressures for 
use with generalized charts, The Ber- 
thelot equation can be differentiated 
to give the first and second derivatives 
of volume with respect to temperature 
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28.39 | 
47.32 
60.10 





C at 100 Atm. 
van oa der Berthe- 
Waals 


Cy at 10 Atm. 


Berthe- C.P.P. 
Charts 


van der 

Waals 

pare J 7 
17,9 q d 49.10 
45, 158 $0.57 


49.55 
60.60 


at constant pressure. These derivatives 
can be substituted in Equations (2) 
and (4) to give Equations (9) and 
(10) 

324 R re (P) 
128 P.T* 


(: — 4 ) (P) (10) 


That the effect of pressure is small in 
changing from zero to one atmosphere 


c 


9 RI 


H ZB OP. 


H 


C.P.P. 


H at 10 Atm. H at 100 Atm. 


ven dor | Borthe- | GPP. | ven der| Berthe- CPP. 
Waals let | Charts | Waals lot Charts 





2,158 | 
17,914 
45,144 


2,315 
17,923 
45,146 


16,594 
44,435 


17,281 
45,000 | 


2,093 
17,810 | 16,903 
thoes “4, 026 | 


50.6 
608 





is shown by calculating the heat ca- 
pacity of n-butane at one atmosphere 
pressure and temperatures of 100°, 
500°, and 1000° C, using the Berthelot 
equation, The values are given in 
Table 1. Although the change is small 
at a pressure of one atmosphere, it 
becomes much larger at 10 and 100 
atmospheres. Table 1 shows the values 
of heat capacity and enthalpy calcu- 
lated for these higher pressures using 


Figure 2. Generalized Isothermal Pressure Correction to Enthalpy as a Function of P, and T.. 
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TABLE 2 








halpy at C..H 
at 25° C., H° 

-H° es, cal./g-mole 
Critical pressure, atm 


Kot 
En 
He 


Reduced pressure, 400 atm 
Critical temperature, °K 


Reduced temperature, 400° ( 
H H)/T., C.P_P. Chart 105-6 
t Factor 
H, at 200 atm. and 400 
H at 200 atm. and 400° 
oo 
H, — Has, cal./g-mole 


SH = AH*%as + LH (products) 
21,684 + 5317 
21,684 — 2509 = 
+ 3227 — 2687 — (2) 
4968 = 


AW wo= 


AH = —21,66 
= 21,684 


both the Berthelot and van der Waals 
equations of state. Because the Ber- 
thelot equation was developed for cor- 
rection at low pressures, it would not 
be used at 10 and 100 atm. For the 
use of equations of state it is necessary 
to have the proper equations, as 9 and 
10, and the specific correction con- 
stants for the gas, as van der Waals a 
and b terms, or the critical properties 
of the gas, as P. and T. for the Ber- 
thelot equation. A considerable amount 
of computation is required to make 
the necessary corrections, To give ac- 
curate results, the equation of state 
must represent accurately the P-V-T 
properties of the gas up to the pres- 
sure desired. The Berthelot and van 
der Waals equations do not do this, so 
that the calculated corrections are not 
accurate, The generalized compressi- 
bility chart (C.P.P. Chart 103) does 
represent the P-V-T properties over a 
wide range of pressures and tempera- 
tures with a relatively small average 
error, so that generalized correction 
charts for heat capacity and enthalpy 
may be expected to give good results 
over wide ranges of temperature and 
pressure. For engineering purposes the 
1 charts are sufficiently ac- 
save considerable time in 
calculation. 


genera! 
cural. ond 
making the 


Use of Compressibility Chart 

The application of the law of cor- 
responding states permits the com- 
pressibility factors, z= PV/RT, of all 
gases to Se plotted on one generalized 
chart. The reduced pressure is usually 
used as the abscissa and the z-factors 
are shown for various reduced iso- 
therms, Thus it is necessary to know 
only the critical pressure and tempera- 
ture of the gas in order to evaluate 
its compressibility factor at a given 
pressure and temperature. This per- 
mits the use of the gas Equation (11) 
for the calculation of the partial de- 
rivatives in Equations (2) and (4). 


PV zRI (11) 


XH (Resorante) 
2674 — (2) (2621) 
24,283 cal_/g-mole 


2754) 
24,452 cal. /g-mole 


Hougen and Watson* have carried out 
the graphical differentiation of the 
z-chart, followed by a graphical inte- 
gration as indicated by Equations (2) 
and (4). These charts have been made 
Figures 106 and 108 in C.P.P. Charts.* 
For their use it is necessary to know 
only the critical pressure and tem- 
perature of the gas. On the heat ca- 
pacity correction chart, the ordinate 
is C,—C,°, or the correction value 
that must be added to the C,° value. 
The enthalpy correction chart uses 
(H H)/T. as the ordinate. Hence 
the value read from the chart must be 
multiplied by the critical temperature 
of the gas before the corrected en- 
thalpy value is calculated from the 
enthalpy at zero pressure. York and 
Weber* found that at temperatures 
above T,.=1.0 a further correction 
should be made by the insertion of a 
multiplier, ¢. Values for butane which 
have been calculated in this manner 
are included in Table 1. 

The form of these curves can be 

seen on the figures prepared by Ed- 
mister.” Figure | shows AC, 
(C, —C,°)/k, plotted against ‘the re- 
duced pressure for various values of 
reduced temperatures. Figure 2 is a 
similar set of curves for —AH/k, = 
(H H) /k,. Edmister divides the 
correction, as (C,—C,°) or (H°—H), 
by a constant, k, which is a function 
of the critical temperature, The shape 
of these curves will be the same as 
those of Hougen and Watson, although 
the values of correction terms will be 
different, 


Methanol Synthesis 
To illustrate the calculation of en- 
thalpy values and heats of reaction for 


, high pressure reactions, the synthesis 


of methanol has been selected, This 
reaction is carried out at 200 atm. 
and 400° C., Equation (12). 

CO + 2H, = CH,OH (12) 


Using the data presented previously 


in Parts VII® and XIIL*° the heat of 
reaction at the standard thermochemi- 
cal temperature of 25° C. can be cal- 
culated from the heats of formation 
or combustion. 


AH* = —48,000 —(—26,416)— (2) (0) 
= —21,684 cal./g-mole 
ASH* = — [—182,586] + [—67,636] +- 
(2) (—68,317) ] = —21,684 cal./g-mole 


For the heat of reaction at 200 atm. 
and 400° C. the enthalpies of the re- 
actants and product must be calculated 
under those new conditions. This has 
been done using C.P.P, Chart 106, The 
necessary steps are given in Table 2. 
If the gases were in the ideal gas 
state, the heat of reaction at 400° C. 
would change by —2599 cal./g-mole 
methanol formed. However, the pres- 
sure markedly affects the enthalpy of 
the methanol vapor, changing it by 
2090 cal./g-mole, whereas the enthal- 
pies of the carbon monoxide and hy- 
drogen change but little (—13 and 

-133 cal.), Because of this change 
in enthalpies of the reactants and 
products due to pressure, the heat of 
reaction at 400° C. and 200 atm, dif- 
fers by —4968 cal./g-mole methanol 
formed. 


Summary 

The effect of pressure on the valves 
of thermodynamic functions cannot be 
neglected for high pressure reactions. 
For engineering purposes these cor- 
rections can be made most rapidly and 
accurately by using generalized charts 
based on the law of corresponding 
states and the equation PV = 2R 
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Portable Manhole Blower 


yer safe working conditions 


in a column shut down for repair 














may. be accomplished by the use of a 
portable manhole blower. The unit il- 
lustrated is made by installing a motor- 
driven fan in an oil drum. Both ends 
of the drum were fitted with wide 
flanges to set against the opening in 
the tower. Angle iron distance pieces 
placed on the outside of the fan case 
stiffen both flanges so the unit will with- 
stand rough usage. The face of each 
flange is covered with expanded metal 
grating for protection of the fan blades 
against large objects and for protection 
of employes. Two employes can easily 
set the blower into the manhole and 
connect the wiring to a power outlet. 


Counterbalanced Filli line Installed in one position, fresh air can 
ng be blown into the vessel; and by revers- 
ing the unit, foul air can be exhausted. 
“‘PEEDING up production in a pack- 
a) aging plant is a never-ending prob- 


lem to refiners who market packaged 














products. In one asphalt plant production 
lagged because operators were over- 
worked by a cumbersome filling line 





The filling line was a joint of two-inch 
standard pipe unsupported except at 

the supply pipe junction. The bulk of 

the weight was carried on a special two- 
wheeled carriage so the filling operation 
might be done in a circle. In order to 
reduce the labor required in such a 
scheme, the original filling line was re- 
placed by lighter piping and attached 

to the supply line with a packed swing 

joint. The carriage frame was raised 30 
inches and fitted with a ring into which 

the hook of a turnbuckle was inserted 

Che opposite end of the turnbuckle was 
attached to a coil spring, which in turn 

was connected to the filling line with 

a D clamp. The D clamp provides ad- 
justment for tension. With this new ar- 
rangement, the operator is relieved from 
lifting the weight of the filling line, 
since the spring counterbalances the  Qperater, shown filling asphalt cartons with the counterbalanced filling line, is no longer over- 
weight worked by the weight of the filling line. 
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Dolly for Welding Vessels 











Pipeline Supports 





\ THEN certain process lines are laid 

and it is not desirable to support 
them on pro 
vision can be made for expansion and 


overhead stanchions, 


contraction by placing these lines upon 


mmodate two column 


was fabricated from 
which side plates were 
llers. The 
heavy pipe ma 


rollers 


t receive ill-bear 


l-bearing units are 
Short stub 
fit im the 


! in notched 


earings and rest 
welded t 
Bearings for th 


truck 


eact I-beam 


bearings 
Vessels 


liameter and 54 feet ir 


shoy 
length have beer 


onstructed on this dolly, each vessel 


veighing approximately 28 tons. Using 
I welder was 
! 


vell lubricated bearings. the 


the vessel by har without 


low concrete piers. Each line is fitted 
with shées welded on the under side to 
match the position of the concrete 
piers. Each pier is faced with flat steel 
plates, securely anchored with founda- 
tion bolts, to supply a smooth surface 
for the shoes to slide across with the 
movement of the pipe. The shoes are 
made of sections of structural stee! 
with the web welded to the line in 


such manner that the flanges are par- 
allel to the face of the pier topping 
plates. The entire length of line sup- 
ported in this manner is free to move 
as contraction and expansion changes 
the length between two points. 


Nomographs for 
Designers and Operators 


R APID calculations through the use 
of monographs are useful to de- 


more 














gners and perators where no 
ile accuracy is required. In 
To Do 
Ir starts a ries of nomographs pre- 


Hicks, Hicksville, N. Y., 


urrent in plant operation 


than slice 


this month's presentation of How 


pared by T. G 
on problems re 


and design 


COST OF OPERATING ELECTRIC 
MOTORS 


Alternating-current electric motors 


drive many units like pumps, compres- 


sors, and fans in all types of petroleum 


plants. Occupying the place they do, 


their operating cost ts of major concern 


to all petroleum plant designers and 


operators. The chart on page opposite 
permits quick estimates of operating cost 
rated 


Use it 


when cost of electric energy and 


horsepower of motor are known 
like this 
Example: What is the hourly 


100-hp alte 


operat 


ing cost a fully loaded 


nating-current motor “riving a refinery 


} 


if electrical t 4 nt 


pump energy costs 2 cents 
per kwhr 

Solution: Enter the chart at the left 
and from a current cost of 2 
kwhr through 300 


hp on the central sloping scale 


cents per 


draw a straizht line 


Continue 


this straight line until it intersects the 


right hand scale and read $5.28, hourly 


operating cost 
By solving om to left either 
kwhr, of 


und 


current cost, per 
when 
Note 


t is based on a motor effi 


hors may be ! 


other two factors are known 

this « 
ciency of 85 percent, continuous full-load 
yperation, and a factor of 100 


Where the 
than 100 percent the re- 


powell 


percent power factor ts con 


siderably less 


obtained from the chart are not 


sults 
as accurate as for the stated conditions 
In al] cases where exact operating cost 
must be found, computations will give 
than the 


dimensions 


more accurate results chart 


because chart scale cannot 


be made small enough on this size chart 
For instance, in the above problem the 
exact cost is $5.26 per hour. The chart 
value of $5.28 is quite close and suffi- 


ciently accurate for the majority of 


calculations 


Vol. 30, No. 12 


Petroleum Refiner 





| ARR WER PRE OR OPE TA |. LTR CPI PVA FPO PA PPT Pr TP Pe A 


MNOH* Aad SAYWITOG ‘LS0D ODN/ILVAYFAIO YOLOW 





~~ MAINTENANCE 


And OPERATION 


How To Do It- 


w 
6 
° 
= 
Y 
a 
: 
— 
be 
© 
z 
~ 
< 
: 
- 
° 
- 
w 
°o 
U 


YH Yad SLNIDO ‘LNFZAYND P/IYLIZIFZ IO L909 
“odd ih ods ila Mihi Se debi Lidl ibid ied peg tc eck bee 
| 
S Yo) S eo) 2 Y Q »e) S 
) ~ ¥ 2° o N N vs Be a 6 











PROCESSES INVOLVING se- 
vere conditions of temperature 
and pressure demand rugged 
service from process piping 
joints. To meet the increasing 
needs of such processes, the 
spiral-wound gasket has been 
developed to meet conditions 
of temperatures up to 1800° F. 
and of pressures up to joint 
designs. 

From a design standpoint. 
this type of gasket offers the 























advantage of low seating 
stress. low bolt stress, and 
resiliency. Application of these 
gaskets takes into considera- 
tion the type of joint. pipe size 
and flange designs. as well as 
the operating conditions. 


HE primary purpose of a 
gasket is to form a confining 
wall or barrier between flange 


faces. A circular metal strip on edge 
between two flange faces may be con- 
sidered a gasket, though it would prove 
unsatisfactory because it would rupture 
under normal flange loads. High bolt 
loading characteristics, incorporated 
into modern flange and process equip- 
ment design, will compress the metal 
strip beyond recovery limits and break 
down the structure to a point that it 
will not maintain a seal. The circular 
metal strip may have the necessary 
strength but it lacks the essential 
quality of resiliency. 

Taking this same circular metal strip 
and forming a V-shaped crimp in it, 
the gasket is no longer a rigid strip of 
metal but a spring, having the char- 
acteristics of elasticity and strength 
to resist pressures. When placed be- 
tween two flange faces and subjected 
to compressive loading forces, the 
metal-on-edge makes union with the 
flange faces, forming a positive seal. 
This V-crimp construction is the basic 
principle of the spiral-wound gasket. 

The development of the original 
spiral-wound gasket resulted from a 
study of the causes, mechanical and 
material, of gasket failures. This study 
revealed that many gasket failures 
were caused by fluctuations in tem- 
peratures and pressures. Because of its 
highly resilient construction and char- 
acteristic yield under relatively low 
seating stress, the spiral-wound gasket 
offered a solution to the problem of 
gasket failures. 


Design 
The designing of a spiral-wound 
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Figure 1. Spiral-Wound 

Gosket for Raised Face or 

Double-Male Joint. Gasket 

is placed between flet sur- 

faces and centered on the 

raised foce with centering 
gu 
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Figure 2. Compression- 

Spira!-Wound Gasket 
for Raised Face or Double- 
Male Joint. The compres- 
sion-gauge confines the 
gasket on the outside. It 
converts a raised face joint 
into a male and female 

joint. 








Spiral-Wound Gaskets 


On Flanged Joints 


W. W. BOYD 
Flexitallic Gasket Company, Camden, N. J 


gasket can be compared to the design 
problem of a heavy duty spring sup- 
porting a compressive force. Both are 
structures engineered to withstand cal- 
culated loads and shock. In the design 
of any gasket, the gasket engineer must 
consider three factors: type of joint, 
bolting load and operating conditions. 

Type of Joint. The joint design is 
the basis for determining the gasket 
thickness as well as the inside and out- 
side dimensions. The gasket is di- 
mensioned so that it is totally confined 
between two flat faces without any 
overhang and is proportioned to the 
joint in which a safe seal is to be 
made. 


Bolting Load. The available com- 
pressive force is the basis for calculat- 
ing the density of the gasket structure 
to support specific bolt loading. In 
addition to flange design stresses, con- 
sideration is given to the actual bolt 
stressing that may be applied by the 
mechanic making up the joint. This 
factor will vary from one type of 
gasket to another and it is also prob- 
able that smaller diameter bolts may 
be more highly stressed than bolts of 
larger diameter. Usually, bolt stressing 
is more rigidly controlled during 
origina] installations than at times of 
overhaul. 
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Figure 3. Compression-Gauge 

Spiral-Wound Gasket with 

Both Inside and Outside Ring 

for Raised Face or Double- 
Male Joint. 


























Operating Conditions. As the basis 
for specifying gasket materials, con- 
sideration is given to the nature of the 
confined fluid, temperature and pres- 
sure of the fluid, frequency and severity 
of thermal shocks, vibrations at the 
joint, line strains, abrasion, erosion 
and corrosion. 

Materials for spiral-wound gaskets 
may be selected from a wide range of 


ferrous and non-ferrous metals as well 
as metallic and non-metallic fillers. 
The metals include Types 304, 309SCb, 
347SCb, 316SMo and 430 stainless 
steels; low-carbon, cold-rolled, plated 
steel; phosphor bronze; copper; 
aluminum; nickel; Monel; Inconel 
and Hastelloy. The fillers include 
Canadian asbestos, Teflon, fibre sheet, 
blue African yarn, aluminum, Armco 
iron, copper and nickel. 

The spiral-wound gasket is made up 
of alternating plies of preformed V- 
crimped metal and filler. The metal 
is always a single continuous length. 
The combination of pre-formed metal 
and filler gives the gasket its controlled 
resiliency. For unusually high bolt 
loads, relatively soft metals are used 
as a filler material, resulting in a 
flexible all-metal gasket. 

The resilience or spring action of 
the gasket is correlated with the avail- 
able compressive force used to make 
up the joint. The design is such that 
when the gasket is compressed to the 
specified terminal thickness, neither 
the elastic limits of the bolting nor of 
the gasket are exceeded. Thus, con- 
sideration should be given to the 
original make-up load, the relaxed 
load and the maintenance make-up 
load, in order to be certain that the 
proper resilience is built into the 
gasket. 

The yield of a spiral-wound gasket 
is not based on the relative hardness 
of the specified metal or filler, but 
rather on the density of the gasket, 
and the density of the gasket can 
be varied without increasing or de- 
creasing the effective gasket area. The 
required density, or degree of “hard- 
ness” or “softness” of the gasket, is 
achieved by varying the caliper of the 
specified filler. Variation in gasket 
density is usually apparent. There 
are more plies of metal and filler in a 
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“hard” gasket than in a “soft” gasket, 
although both gaskets may have fixed 
inside and outside dimensions and 
the same effective gasket area. 

As an example of the magnitude. of 
bolting stresses, a spiral-wound gasket 
for any series 6-inch IPS raised-face 
flange has an effective contact area of 
14.7 square inches. For a standard 
150-pound series flange having carbon 
steel bolts the gasket is subject to a 
unit load of 3285 psi at 20,000 pounds 
initial stress. For a standard 600-pound 
series flange having alloy bolts the unit 
load is increased to 13,500 psi at 
30,000 pounds initial stress. These bolt 
stresses are considered as nominal and 
can be varied to meet specific require- 
ments. Regardless of bolt stresses 
specified for a given flange size, the 
spiral-wound gasket can be designed to 
support the applied load without varia- 
tion in terminal thickness or effective 
contact area. 


Application 

Refineries and natural gasoline 
plants employ spiral-wound gaskets on 
both process lines and steam lines. This 
type of gasket has found its widest ap- 
plication in steam service for flange 
series up to 1500 pounds. They are 
used extensively in hydrocarbon service 
in the 150-pound and 300-pound series, 
the limited range being due to the rigid 
standards set up for ring-type joint 
flanges. Applications in the 600, 900, 
and 1500-pound series have been due 
to the desire of the operator to em- 
ploy raised-face flanges for easy dis- 
assembly. Because of its resiliency, 
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Figure 4, Compression-Gauge Spiral-Wound 

Gasket in Raisea Face or Double Male Joint. 

Artist has illustrated turbulence in the piping 

by fluid as it pushed into the gap between 
flanges. 










































































Figure 5. Compression-Gauge Spiral-Wound 
Gasket with Both Inside and Outside Ring for 
Raised Face or Double Male Joint. An inside 
ring practically fills the flange recess so that 
no turbulent barrier is set up. Flow is increased. 
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maintenance personne! have used this 
type of gasket between flange faces 
which have become pitted, warped or 
slightly deformed, and when flangs 
faces cannot be brought up to exact 
parallel planes. 

On ASA and API fittings, the pipe 
size and the 
the right spiral-wound gasket to use, 
not the size of the gasket in 
alone. A spiral-wound gasket measured 
with a rule frequently can be the 
wrong gasket, both as to size and as 


flange series determine 


ine hes 


to series. It is also wrong to conclude 
that a spiral-wound gasket built for a 
higher perform satisfac 
torily in a lower series flange. For ex 


series will 
ample, the seating stress for a 900 
pound series gasket might be be yond 
the that 

veloped with a 300- pound series bolt 
ing. In gasket applications particular 
attention should be directed to the type 


seating stress could be de 


of joint 

Raised Face {SA Flanged Joints 
The simplest flange assembly and th 
easiest to make or break is the raised 
face or double male joint. (See Figures 
1, 2 and 3) 
assembly, alignment and assembly is 
ata 


Space required for dis- 


minimum 

Spiral-wound gaskets for the raised 
face or double male joint are approxi 
mately dimensioned as follows: 

1) Ld. of gasket equals o.d. of pipe 
plus 44 inch with the exception of cer 
tain small sizes having a limited gasket 
seating Figure 1). The 
i.d. is calculated to allow inside clear- 
ance for 
Van Stone and slip-on flange joints, 


surface (see 


sf rewed-on, round-cornered 
serving also for weld-neck and lapped 
ange joints 

2) O.d. of gasket equals o.d. of 
inch de 
pending upon pipe size. (See Figure 
1.) The o.d. and i.d. are calculated so 
that the gasket can be placed hetween 
flat surfaces and centered on the raised 


raised face minus 14 or 14 


face. Two integral centering guides. 
diametrically 
and centet 
300- pound 
and 400-pound series flanges. A com 


pression-gauge style gasket (with inte 


placed over opposed 
bolts, facilitate 


the gasket on 150-pound, 


assembly 


gral outside metal ring as shown in 


Figure 2) is generally recommended 
for 600-pound series and above. al- 
used in refin 
The 
ring id. is the 
while the 


though it is also widely 


eries for lower pressure series 


compression-gauge 


same as the gasket o.d ring 


o.d, equals the bolt circle minus one 


nominal bolt diameter. The gauge ring 
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Figure 6. Spiral-Wound 

Gasket for Large Male and 

Female Joint. Gasket di- 

mensions should be the same 

as the dimensions of the 

tongue on @ large tongue 
and groove joint 








Figure 7. Spiral-Wound 
Gasket for Large Tongue 
and Groove Joint. Gasket 
dimensions should be the 
same as those of the tongue 























provides a practical measure of bolt 
stress as related to gasket yield, and 
centers the gasket, facilitating assembly 
of the joint. (See Figure 2.) 

The compression-gauge style gasket 
with outside ring in effect converts a 
raised face joint into a male and 
female joint which has the advantage 
of confining the outside of the gasket 
but lacks the disadvantages of dis- 
assembling the male and female joint. 
(See Figure 2.) This spiral-wound 
gasket assembly has been used in 
many original installations and as re- 
placement in steam service operating 
at 1500 psi per 1000° F. and higher. 

Equipment fre- 
quently prefer a completely confined 
gasket at extremely critical points. A 
compression-gauge style spiral-wound 
gasket with both outside and inside 
rings is available for these conditions 
(see Figure 3). Confining the inside 
and outside diameters of the gasket 
with two rings, for all practical pur- 
poses, converts a pair of raised face 
or smooth face flanges to a groove-type 
joint. This arrangement provides for a 
totally confined gasket without the ad- 
ditional cost of machining a tongue and 
a groove in the flanges. In addition the 
inside ring provides a second compres- 


design engineers 


sion-gauge which supplements the out- 





side ring, preventing radial movement 
of the gasket under extremely high 
bolt loading. Use of the ring 
minimize the possibility of gasket con- 
tamination of the confined fluid. 


inside 


The inside ring has another impor- 
tant advantage. There is a_ certain 
amount of skin friction in every pipe, 
which sets up eddies in the passing 
fluid. At the joint, this friction is in- 
creased as the fluid pushes into the 
recess between flanges (see Figure 4). 
The inside ring practically fills the 
flange recess so that no turbulent bar- 
rier is set up (see Figure 5). 

Where frequent making and break- 
ing of the joints is necessary, gasket 
refills can be used with the compres- 
sion-gauge style assembly, resulting in 
considerable savings in gasket costs. 

The inside ring gasket cannot be 
used where slip-on type flanges are 
used. 

Vale and Female ASA Flanged 
Joints. When the designer prefers to 
confine the spiral-wound gesket on the 
outside, large male and female joints 
are very satisfactory (Figure 6). This 
joint requires more clearance for 


breaking and re-assembly than the 


raised face joint. 


For large male and female joints, 
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Figure 8. Compression-Gauge 
Spiral-Wound Gasket with 
Inside Ring for Large Male 
and Female Joint. When 
other than slip-on flanges 
are used, the compression 
gauge results in a wholly 
confined gasket. It converts 
the large male and temale 
joint into a tongue and 
groove type joint. 
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spiral-wound gasket 
the same as those used on the 
tongue and groove joint. These gasket 
dimensions are the same as those of 
the tongue on the large tongue and 
groove joint (see Figure 7). When 
other than slip-on flanges are used, an 
inside compression-gauge ring gasket 
will in effect transform the large male 
and female joint into a tongue and 
groove joint by confining the gasket 
both inside and outside (see Figure 8). 

Spiral-wound gaskets are used in- 
frequently on small male and female 
joints and then mostly on special 
equipment. They are recommended 
only where very heavy pipe wall thick- 
nesses are used. 

Tongue and Groove ASA Flanged 
Joints. There are many installations Uf 
spiral-wound gaskets in tongue and 
joints in the 1500-pound, 
1000° F. range on steam. This joint 
is an excellent choice when the de- 
signer wishes to confine the gasket on 
both the inside and outside. 

Spiral-wound gasket dimensions for 
the tongue and groove joint should be 
the same as the dimensions of the 
tongue, not those of the groove. 

The large tongue and groove joint 
(see Figure 7) is more widely used 
than the small tongue and 
joint. Care should be taken in making 
up the small tongue and groove joint 
to avoid over-compression of the rela- 


groove 


groove 
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dimensions are 
large 


Figure 9. Compression-Gauge 
Spiral-Wound Gasket for 
Ring-Type Joint Flange. The 
compression gauge confines 
the gasket on the outside. 
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tively small area of the gasket as com- 
pared to the available bolt load. In 
addition, the relatively narrow tongue 
on a heavy fitting is subject to damage 
and reauires careful handling until 
the joint is made up. 


With any recessed face joint 
tongue and groove or male and female 

some clearance is required to make 
and break the joint and it also must 
be watched for right and left positions. 
Some difficulty is encountered at times 
in removing the gasket from the groove 
but this is not serious. 

Ring-Type ASA Flanged Joints. Be- 
cause of its design, the ring-type 
flanged joint occupies a special posi- 
tion in regard to spiral-wound gasket 
application. The petroleum industry 
has made some modifications in ring- 
type joint standards in recent years by 
specifying raised-face flanges and com- 
pression-gauge type gaskets for high- 
pressure steam lines. Though the ring- 
type joint is not designed for any 
gasket other than the normal oval or 
octagonal rings, the compression-gauge 
type spiral-wound gasket is now used 
for hydrocarbon service on ring-type 
joint flanges already installed because 
of easy making and breaking of joints. 

Where the flanges are not of the 
slip-on type, spiral-wound gaskets of 
the compression-gauge style are avail- 
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able for most ring-type joints, The fit- 
ting ranges are 214 inches IPS and 
higher in the 150 to 600-pound series 
and from 14 inch IPS and higher in 
900 and 1500-pound series. The gasket 
seating surface is the area between the 
pipe orifice and i.d. of the ring groove 
(see Figure 9). 

Where the compression gauge style 
spiral-wound gasket is used, a “break- 
away” distance of only about 1/16 
inch is needed to break or make up the 
joint, as compared with %4 to l-inch 
breakaway distance when oval ring 
is used. The compression-gauge style 
spiral-wound gasket in effect converts 
a ring-tyve joint into a male-and- 
female tyve joint, since the compres- 
sion-gauge confines the gasket on the 
outside. 

A few special applications of the 
compression-gauge style spiral-wound 
gasket have been made where it was 
necessary to mate a raised-face flange 
to a ring-type joint flange of the same 
IPS and series. The compression-gauge 
style spiral-wound gasket when made 
to fit the ring-type joint serves as a 
transition gasket in such cases, 

There has been a definite trend away 
from ring-type flanged joints for sev- 
eral reasons. First, ring-type joints are 
generally of higher initial cost. Sec- 
ond, they are difficult to break dowa 
and reassamble in certain locations. 
Third, they occasionally fail to make 
a satisfactory seal when the confined 
fluid is a non-coking gas, such as 
steam, where subject to sudden changes 
in temperature. Fourth, during over- 
haul of some services, ring-type joints 
require relapping and purchase of 
oversize rings which contribute to 
higher maintenance costs. 

Non-Standard or Special Joints. To 
design the right spiral-wound gasket 
for a special joint assembly, the gasket 
engineer requires complete data on the 
application. This includes the bolt 
loading or compressive force, the type 
of joint, the pressure, the temperature, 
the fluid to be handled, frequency and 
severity of thermal shocks, vibrations 
at the joint, line strains, abrasion, 
erosion and corrosion. These factors 
will determine the metal and filler ma- 
terial specifications as well as its phys- 
ical construction or density. 

Reducing Flanges. A spiral-wound 
gasket for reducing flanges should be 
made to fit the larger of the two pipe 
sizes involved at the joint. For exam- 
ple, on a raised face joint 8 inches to 
6 inches inside pipe size, an 8-inch 
gasket should be used. 
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The Engineer's 
Special Interest in Finance 


I. ARTHUR ANSON 


Vice President, Bell O 


OW is the engineer concerned 

with finance? Rarely is he 

called into consultation on 
financial problems except to compare 
pay-outs on competing proposals for 
installations or operating hook-ups. 
In general, engineers are expected to 
be unacquainted with financial mat- 
ters and to proceed on one simple 
rule: buy the best, no matter what it 
costs, as in the end, the best will cost 
the least. 

However, the engineer has a special 
interest in finance. He can put money 
to work better than anyone The 
question is, how is the engineer to 
get hold of the money? The answer 
is—save it! Of course this sounds like 
nonsense, Most young engineers find 
it difficult to live within their income, 
and very difficult indeed to save. 
Moreover, if they do manage to save, 
the accumulation of many years’ sav- 
ings would not suffice for a down 
payment on any worth-while enter- 
prise. 


else. 


Nevertheless, he must save if he 
has financial ambitions, Furthermore, 
he must interest himself in the finan- 
cial aspects of the operations in which 
he is engaged, even though he has few 
opportunities to study the economic 
phases of his enterprise. Here, there- 
fore, is the task, to evoke hope out 
of a hopeless situation, to justify sav- 
ing and studying, when there's nothing 
left to save, and nothing exposed for 
study. 


Why Save? 

Indeed a preliminary justification 
must be made. Why should anyone 
save these days, when the menace of 
inflation threatens to wipe out the 
value of savings? This is a question 
asked by all thinking people. One an- 
swer I heard not long ago, given by 
an economist, a vice president of a 
large bank, was direct and plain. He 
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was addressing a big gathering of oil 
men, and he said to them, “Don’t 
save your money. Spend it as fast as 
you can, even if that means buying 
fur coats for your wife, and grasping 
other luxuries that you would or- 
dinarily avoid buying.” He pointed 
out the decline of money-value in 
various countries, and cited the French 
franc which now has than one 
percent of the purchasing power it 
had before World War I when one 
American dollar was equivalent to 
five francs. Today, it takes about 350 


less 





YOU MAY BE ASKING your- 
self—why this article? Yours 
is a legitimate question for 
this paper is directed princi- 
pally to the relatively young 
man, just beginning his ca- 
reer, and the major portion of 
our readers are experienced, 
mature engineers. However. 
the presentation is so concrete 
in reasoning and suggestion, 
that we feel it will be of value 
to all engineers, no matter 
what their degree of experi- 
ence. Although financial 
knowledge is seldom consid- 
ered a segment of the engi- 
neering field, it is true that 
financial understanding of an 
organization's operations will 
be of direct benefit to the or- 
ganization, and probably of 
indirect reward to the employe 
engineer. Conversely, the en- 
gineer who understands and 
profits from a private savings 
program, receives direct bene- 
fits himself, and indirectly 
benefits the company by at- 
tending to his work with an 
untroubled mind. 











francs to buy one American dollar 
which itself has about one-third of its 
purchasing power of 40 years ago. 

Under these circumstances how dare 
I say to anyone, particularly to an 
aspiring engineer, that he should save? 
In fact many engineers find it neces- 
sary and wise to do the very opposite. 
Not only do they spend all they make, 
but they spend their future earnings, 
by purchases on installment payments. 
They feel they must do this to main- 
tain their position and their self-re- 
spect. My task is to overcome these 
formidable oppositions to saving: 
needs of the present, fear of inflation 
in the future, 

The danger of inflation is real, yet 
the frugal man is not helpless. He ean 
distribute his savings among various 
types of holdings. He need not save 
money alone. He can buy shares of 
stock, not for speculation, but for in- 
vestment in well-established enter- 
prises. In all probability there are 
some who have misgivings as to what 
is a safe investment, For them, there 
is a form of investment that has come 
into existence within the last 25 or 
30 years, the investment trust. Many 
of you know all about investment 
trusts, but to be helpful to those who 
don’t know, let me say a word about 
them. A group of men who are ex- 
perts in the field of investments, or- 
ganize an association which may be 
compared with a savings bank but with 
this difference. A savings bank usually 
invests its money in bonds, mortgage 
loans, etc. Generally speaking, the 
banks do not buy shares of stock and 
are prohibited by law to do so. A 
bank’s distinctive quality is its liquid- 
ity. It must always be in position 
to redeem in cash on demand, when- 
ever depositors desire to make with- 
drawals. If they turned their holdings 
into stocks, which represent shares in 
business enterprises, they would be at 
the mercy of the stock market, which 
hardly ever stands still, and does not 
always go up. 


The Investment Trust 

The investment trust puts its money 
into shares of stock, and takes the 
risk of advance or decline in the 
stock market. If you put your money 
into such a trust, at a cost of about 
714 percent above its liquidating value, 
you can get your money whenever 
you wish, but probably not the same 
amount that you put in, You will get 
either more or less than your outlay. 
You get your investment or deposit 
back in ratio to the value of the trust’s 
holdings. Some of these trusts, called 
open-end or mutual funds, publish 
their liquidating values twice daily, 
morning and afternoon, and permit 
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withdrawals to be made at any time, 
at the published value. I am not ad- 
vising anyone to put all his savings 
into investment trusts. I certainly don’t 
do it, but I do have a couple hundred 
shares in a trust which 
has so good a record for sagacious in- 
vestment of its resources, that it is 
generally valued at about $5 per 
share more than its liquidating value. 
A closed-end trust is which is 
probably listed on the stock-exchange, 
with a fixed capital, which is not in- 
creased day by day by new sales of 
newly issued capital shares, such as 
are constantly on sale by open-end 
trusts. 


closed-end 


one 


4 thrifty man can put some money 
into U. S, government bonds, some 
into a savings bank, some into an in- 
vestment trust, some into real estate, 
as to buy his home on installment 
payments. By such diversification he 
can protect his savings to a large de- 
gree against the hazards of inflation. 


Need for Saving 


Perhaps you are satisfied that by 
using these suggestions, you can read- 
ily overcome the dangers of inflation, 
but to ovecome the demands of the 
present is not so easy. Certainly it 
is difficult to say to anyone, “do with- 


out,” yet that’s exactly what one must 
command oneself, if one sets ambi- 
tion above present satisfaction. | am 
not advising ambition! You are finan- 
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cially ambitious or you are not, and 
I have no comment on your choice and 
your policy. But if you are ambitious, 
or want to be, this is one way your 
ambition may be realized, if it is 
your ambition to advance financially. 
The way is to save money, knowing 
full well that you cannct save enough 
to pay for a start in business, particu- 
larly in the kind of buiness which 
will put your engineering knowledge 
and ability to use. If you go along 
with me thus far, then we are in posi- 
tion to declare why it is necessary to 
save, namely for two reasons. First 
to train yourself in handling money, 
and thus to know something about 
finance. 

The second reason, the main point 
of this discussion, is this: The capable 
engineer, ambitious for financial suc- 
cess, will some day encounter a bus’- 
ness man who will supply the needed 
finances, and between them, an enter- 
prise will be founded that will prove 
profitable for both, There is something 
mystical about this statement, It is 
like saying that for every man or 
woman there is a sweetheart, who will 
come in right time, if you prepare 
yourself for the meeting. It amounts 
to saying that the world is full of 
moneyed people who would like to tie 
up with engineers to form a money- 
making team. This I believe to be 
true, as true today as it has been for 
many generations, perhaps truer than 


A Gulf Publishing Company Publication 


ever. There are many people who 
have acquired money by lucky strikes, 
or by inheritance, or by painful ac- 
cumulation in a difficult or unpleasant 
business, who are on the lookout for 
capable engineers, with whom to make 
a partnership or profit-sharing deal 
whereby they can put their money to 
use for financial profit. But the en- 
gineer they seek must be a business 
man in some degree, a man of sub- 
stance and reliability, in a word, a 
man who has saved some money. 

One may ask why must one save 
money, to prove oneself a man to 
be relied upon? The various explana- 
tions may be compressed into the sim- 
ple statement that a man that saves 
is a man that can say “No.” A “No” 
that is merely negative is not much 
of a qualification for a business or 
aman. But there is something affirma- 
tive about the “No” that is expressed 
in savings. It means not only “Do 
Without,” it also means “Make Do,” 
or as the Navy puts it “Do the most 
with whatever you've got.” The en- 
gineer who has the quality of “Make 
Do” is esteemed by a business man, 
who is likely to be somewhat dubious 
of engineers, especially those who 
have unlimited ways of spending his 
limited money. The mian that has 
hold of a goodly sum, and is ambi- 
tious to increase it, is bound to be 
wary of an engineer that knows only 
how to spend, but does not know how 
to avoid spending. 


Advancing One’s Trading Position 

Moreover, the more money the en- 
gineer possesses, the better deal he 
can make with his prospective finan- 
cier. The deal may vary from a one 
percent interest in the joint enterprise, 
to perhaps 50 percent. When the en- 
gineer enters into the negotiation, not 
empty-handed, but with a sum of 
money that he is willing to risk in it, 
his trading power is advanced con- 
siderably. His standing is improved 
first because he has saved; secondly, 
because he is willing to risk his savings. 
This means a great deal to the finan- 
cier who is debating whether he should 
risk his assets on a deal in which the 
engineer is to be the active manager 
and money-maker, 

Some of you may think this is all 
fantasy, or at any rate it applies to 
times gone by, but has no real refer- 
ence to the present. To my own 
knowledge, such deals have been 
made, and are being made continually 
and frequently these days. Perhaps 
“frequently” is not the right word. 
Maybe one such deal a year in Okla- 
homa would be considered frequent. 
I know of a firm in Texas, organized 
only a few years ago, whose engineer- 
partners made enough money in a few 
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years, to permit them to retire in fine 
shape, if they chose te do so. 1 know 
of another, organized this year, which 
I believe will make an equally good 
record. You can be certain that money 
is at hand, smart money, ambitious 
money, in the hands of people who, 
for reasons of their own, would be 
glad to let someone exert the 
thought and labor and worry that 
usually attend an active business. 
Maybe are the they are 
looking for. 

Who is that man? It is not the 
one that earns $1000 per month. He 
needs no counsel, at any rate not from 
me, on this subject. I am thinking of 
the man that draws, let us say $300 
to $500 per month, minus deductions 
for taxes, etc.. and has a wife and 
children to support. He is saving 10 
percent to build a basis for future en- 
terprise. He and his wife are invited 
to a reception to meet the company 
executives. His fellow-engineers and 
their wives will be there. But his wife 
I have 
the occasion 


else 


you man 


says, “No dear, I cannot go, 
nothing fit to wear for 
You had better £0 alone. My shabbi- 
ness would disgrace you.” The engi 
looks in his saving book, and 
wonders. You and | are wondering 
along with him. 

Abraham Lincoln said, “I will study 
and get ready and maybe my chance 
will come.” You may change this a 
bit to read, “I will study 
and get ready, and maybe my chance 
But chance 
you in any 
having studied and 
It needs no argument to 
your study of the 
of your work is worth-while, and is 
likely to bring you promotion in your 
present employment. But how about 
the saving of money? It may turn out 
that your investments 
were ill-advised, ill-chosen, and quite 


neer 


and save 


will come.” suppose no 


comes / Are worse posi 
saved ? 
that 


aspects 


tion for 
prove 
business 


savings and 


disappointing. 
Communism 


face of this 
recommended. 


Capitalism vs. 
Nevertheless, in the 
risk, saving is to be 
despite the fact that 
and competitors are forging ahead ir 
daily life. and 


your neighbors 


the enjoyments of 


gaining in social! and _ professional 
standing by expending their funds in 
such manner as will produce imme- 
diate benefits. At this point the argu- 
ment has a double bias, of a political 
nature. First there is the bias in favor 
of capitalism versus communism, for 
saving is at the basis of capitalism. 
Self-denial by free men is a means 
of serving the future of the individual 
and of human society, by free-will 
and unforced sacrifices of present 
goud, to accumulate the foundations 
for future growth, If this is true, and 
| believe it is, then who more than 
engineers shal! willingly take the risk 
of savings? 

The second bias is of the moment, 
and may be described as patriotic, To 
save is one way, and an important 
way, to prevent inflation, to forestall 
the denreciation of the currency. Inso- 
far as saving is effective in this re- 
gard, it is effective in our struggle, 
in hot or cold war, against the Rus- 
sian menace. Students of Soviet liter- 
ature tell us that the Russians don’t 
intend to conquer us on the military 
battlefield, though they are active in 
military preparation. Their strategy 
is to extend the iron curtain and to 
shove behind it country after 
another vy fomenting civil war, as in 
Korea, Iran and Indo China. Mean- 
while, they will exhaust our strength, 
spent in unavoidable military prepara- 
tion for a war they plan to avoid, by 
winning without it. They can win, 
so they are convinced, by driving us 
into such inflation and cyclic up- 
heavals of high and low prices, that 
we will collapse of our own insta- 
bility, 

Capitalism is dynamic, and thrives 
on change and movement. But the 
movement must have an inner sta- 
bility, comparable to the whirling of 
the earth on its axis and thru its 
solar orbit. The sort of cataclysmic, 
that our economy 


one 


wobbly movement 


experienced in the depression of the 
10's, and that is to come again ac- 
cording to various forecasters besides 


the Russians. is fatal to civilized 
capitalism. The value of property is 
expressed in money, and if money is 
of such uncertain value, as to be of no 


x xK 


worth, or worthless, then the future of 
private property or private enterprise 
is really in danger. 


Frugality a Virtue 

There are those who hold the opin- 
ion that frugality is not a virtue. In 
fact they propound the idea that sav- 
ing is sinful because in their view it 
is detrimental to the national economy, 
They want everyone to spend as much 
and as fast as he earns so that money 
will circulate freely, production rates 
will be high, full employment will 
prevail, and the ghost of unemploy- 
ment will vanish. It appears to be 
their view that we can all rely on 
such provisions as unemploment in- 
surance, social security, and various 
types of insurance against accident, 
or disease, or disability. I doubt that 
I could say anything that would per- 
suade them to alter their views, How- 
ever, even they may be convinced that 
the type of saving urged is really pro- 
ductive. It does keep money in cir- 
culation since savings banks and in- 
vestment trusts do not hide the money 
under the mattress. They put it to 
work and keep it in constant and 
working circulation. 

About 100 years ago, a famous 
piece of advice was given, lingering 
as a tradition in our country. The 
advice? “Go west young man.” Not 
everybody took the advice, nor did 
it fit everybody, Look at the West 
today and say, was it good advice for 
those who took it? A generation hence, 
look again and see what's happened 
to those that gave ear to these simple 
words, “Save, young man.” 

It is not only in the spirit of patri- 
otic self-sacrifice that I counsel you 
to save, though I do repeat that sav- 
ing, and abstaining from reckless buy- 
ing, are necessary steps against in- 
flation. It should be no surprise that 
individual benefit should be in accord 
with national welfare. My thought is 
that whoever saves, helps his coun- 
try, and if that mystical union of 
financier and engineer shall come to 
pass for any of you, and I hope for 
all of you, there will be a realization 
of the engineer’s special interest in 
finance. 
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Figure 1. Flow Diagram of the Experimental Apporatus. 


Heat Transfer and Pressure Drop 
In Fixed Beds of Spherical and 
And Cylindrical Solids 


Part |. Pressure Drop and Packed Bed Characteristics. 


JOHN M 


NE of the most important 
6) aspects of the flow of fluids 
through fixed packed beds is 


the pressure drop for it enters into the 
economics of a process. In fact, in the 
average design the lower range of 
pellet sizes is fixed by this considera- 
tion even though smaller sizes might 
give better heat and mass transfer. 
Extensive work over a period of years 
indicates the chief variables affecting 
pressure drop to be: 

1) Packing dimensions. 

2) Tube diameter. 

3) Fractional Voids, 

4) Shape of particle, 

5) Particle surface roughness. 

6) Bed configuration, 

7) Mass velocity, 

8) Viscosity. 

9) Density. 

With all of these variables to be 
considered it is understandable that a 
universal correlation is difficult. In- 
stead, most work has been more or less 
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sub-divided to include the packings in 
a given field such as broken solids, 
geometric solids and those special 
shapes such as Raschig rings and Berl 
saddles. Even though the individual 
correlations vary, they can all be 
based on the fundamental properties 
of a fluid in motion. 

The Momentum Equation and Di- 
mensional Analysis, The motion of 
any fluid is governed by the Navier- 
Stokes equation’* which is composed 
of terms having the dimensions of 
force divided by volume, This equa- 
tion represents the local and convec- 
tive accelerations, internal friction, ex- 
ternal forces (gravity) and pressure 
differences in the system. This type 
of equation, which can best be handled 
with vector notation, lends itself to 
solution by vector analysis which ac- 
counts for the wide use of dimension- 
less groups. Such groups may some- 
times be obtained by the division of 
some terms of the Navier-Stokes equa- 
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data and correlations for pre- 
dicting the pressure drop and 
physical characteristics of 


tate design calculations. 

A review of the literature is 
included. Part II will follow in 
an early issue. 

Mr. Campbell's present ad- 
dress is Black, Sivalls and 
Bryson, Inc., Oklahoma City. 


tion by certain other terms. In this 
case both the Euler and Reynolds 
groups may be obtained, which may 
then be expressed in a functional 
equation of the type 


P f Dy VD, 
] 
ev" S( L pa? ) ) 
Past work has indeed developed such 
an equation 


ane D, 


x (Re) 2) 

For correlation purposes though it 
is convenient to develop this expres- 
sion in terms of an empirical term 
known as a friction factor, which may 
be defined ‘from 


K % fpV°A (3) 


where / is a function of Reynolds 
Number (Re). Experimenters then have 
found it expedient in the case of 
packed beds to show plots of f, //Re, 
and /Re* versus Re. 

This number is usually expressed 
as D,G/» where D, is defined as the 
equivalent particle diameter. The mod- 
ified Reynolds number was first de- 
veloped for spheres by Chilton and 
Colburn,* and has since been expanded 
to other shapes by many investigators 
who, by definition, used D, as the dia- 
meter of a sphere having the same sur- 
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face area as the particle in question. 
For Cylinders 


increased the 
pressure 


This tool has 
of correlations 
drop is some function of the surface 


scope 


because the 


area exposed to the flowing fluid. 

Early Investigations. The first re- 
ported work on pressure drop was 
done by Zeisberg,** who measured the 
pressure drop through both wet and 
dry tower packings, and reached the 
conclusion that it function of 
the gas velocity squared. This was 
soon followed by Blake. who, from 
the analogy with open conduits, con- 
cluded that 


was a 


where d the average diameter of 
the particles, No data were taken on 
solid particles but he reasoned that 
the average velocity through the pack- 
ings should be used (G//,) and further 
that a bed could better be described 
by means of the surface area S rather 
than by diameter. Then, 


; (ssi ) (0) 


developed by dimensional 


4 Pei 
LG’S 


Gibson 
analysis an equation for open conduits 


P 2 . 2-2 98 (7) 


which can be applied to packings by 
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considering the boundary limits. 


Obviously when 


NOTATION 


particle surface area per unit vol- 
ume o 

wall 

to D, 

arbitrary constant 
arbitrary constant 
average particle diameter 
diameter of a cylindrical pellet 
equivalent diameter 

tube (chamber) diameter 
iriction tactor 

fraction voids—dimensionless 
modified friction factor 
fractional effective free area 
friction factor for arrange 
ment of packing 
Iriction tactor i 
of packing 
velocity — (normally Ib 


port ynal 


loose 


yw dense arrange- 
ment 
mass 
hr./sq. ft.) 

gravitational constant 
length of a cylindrical pellet 
force per unit volume 
depth of bed-ft 
pressure 

drop inches water 
pressure drop—lb sq. tt 
wa pellet 


pressure 


surtace area 
time 
velocity—ift./sec 
empty cross-sectional area) 
kinematic viscosity 

density 

dynamic viscosity 


(based on 


shearing stress 


area-volume shape factor 


Figure 2 (left). A View of 
@ Portion of the Experi- 
mental Apporotus. 


Figure 3 (right). A View 
of the Manometers and 
Meter Run. 


1—f: is a correction factor 


The term 


th 
satisfying the limits, This was added 
to Equation (7) by Burke and Plum- 


mer® to give an equation very similar 
to (6) which correlated well for lead 
shot, but did not cover a very wide 
range. In this approach n = unity for 
completely laminar flow, and n= two 
for completely turbulent flow. 
Furnas*:'® performed other work on 
beds of broken solids in both the 
laminar and turbulent flow regions. 
The effect of some of the variables, 
however, is difficult to determine. 
Use of the Fanning Equation, Be- 
cause of the number of variables pres- 
ent, it has been found expedient to 
use the modified friction factor as a 
means of correlation, If done with 
discretion this can result in a good 
correlation. The Fanning equation for 
conduits is: 
Ap =2FLVe (8) 
gD: 
Where the D,/D, ratio approaches 8.1 
the volume between the particles is 
of the same order of magnitude as 
that of the particles. Chilton and Col- 
burn® use this fact to convert Equa- 
tion (8) for application to packed 
beds. Assuming that the predominant 
pressure loss is due to the alternate 
compression and expansion of the 
gas in the voids, and that this is funda- 
mentally an orifice effect, they found 
equations for /’ in terms of arbitrarily 
defined variables. This / was then 
Vol. 30, No. 12 
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plotted versus a modified Reynolds 
number to produce a fair correlation 
in both flow regions for the systems 
studied. By comparison with actual 
data they found that about ten percent 
of the loss was due to skin friction, and 
the remainder was the orifice effect. 
In the final analysis the correlation 
was of the form 


2f’LG*A¢ 


OP 
geD, 


(9) 
where A; was an empirical constant 
which was a function of D,/D,, and 
was used to correct for the pressure 
loss adjacent to the tube wall, 

Some correction such as A; is nec- 
essary for in the region of the wall 
the geometry of the packing is such 
as to encourage a larger relative flow 
rate there, particularly where the pack- 
ing is large in proportion to the tube 
diameter. A number of investigators, 
including Saunders and Ford®* have 
measured velocities across beds and 
have found them to be within five per- 
cent of the velocity at the bed center, 
except within one particle diameter of 
the wall, where they were as much as 
50 percent higher. This condition then 
not only affects pressure drop but in 
reality reduces solid-fluid contact, and 
thus fixes an effective limit on the 
size of packing that can be used in 
a given tube. 

The work of Chilton and Colburn 
has been expanded by other investi- 
gators. Gamson, Thodos and Hougen"' 
in their work on cylinders and spheres 
found that a plot of /’ vs. D,G/p» gave 
separate curves for each particle shape. 
It was also shown that when the par- 
ticle surface was wet the pressure loss 
decreased. This factor introduces the 
effect of particle surface originally 
proposed and should not be confused 
with the case where liquid is flowing 
in the voids. In this case the surface 
was simply wet with liquid with all 
surplus drained off. Where the liquid 
is occupying some of the voids the 
pressure drop rises because the effec- 
tive free opening is less. Some work 
in this regard has been done by White** 
in towers packed with Raschig rings. 
He omitted the wall effect factor since 
it was substantially constant in the 
size range of the packings investigated. 

Oman and Watson"® took cognizance 
of the fact that the same material will 
pack with a different percentage of 
voids as the packing procedure itself 
varies. In order to reproduce packing 
characteristics many investigators have 
used vibration, stacked the packing or 
dropped the material in a tube filled 
with liquid, A correlation is presented 
for a “dense” as well as a “loose” 
arrangement. For the former data the 
packing was added very slowly, allow- 


A.- TABULAR ALUMINA SPHERES 
B.- CYLINDERS AND SMOOTH GLASS SPHERES 
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Figure 4. Fraction Voids in Beds of Particles in Cylindrical Chambers. 


ing the individual particles to come 
to rest, while the latter data were ob- 
tained by inverting the chamber and 
suddenly righting it so that the bed 
fell as a mass. 

Another approach has been made to 
the problem by Rose** who used di- 
mensional analysis to analyze the in- 
dividual factors in isothermal liquid 
flow through granular materials. The 
functions found were obtained from 
cross plots of the data and indicated, 
in the range of varticles studied, that 
they were primarily the same for both 
liquids and gases, The same type of 
packings were run by Allen’ but his 
correlation was similar to previous 
friction factor equations, 

The use of Packed Bed Characteris- 
tics. An examination of pressure drop 
factors should involve a more detailed 
examination of the effect of particle 
characteristics than has been used 
in many investigations, The flow most 
probably occurs through a series of 
main channels parallel to the chamber 
axis, the number of such channels de- 
pending primarily on the particle size. 
All cross flow which occurs might be 
considered analagous to free convec- 
tion and results in certain regions of 
the packing having little resistance to 
the main flow. This effect, although 
almost impossible to predict in in- 
dividual beds, would vary somewhat 
with the shape of the packing. For 
example, spheres tend to give open 
channels while cylinders sometimes 
align with the flat sides together and 
effectively block a channel. Cylinders 
also present a sharp edge to the flow 
which results in a sharper deflection 
in the gas and causes a higher loss 
in pressure. Such a bed might also 
exhibit a higher degree of cross flow. 

It is also advisable to consider the 
effect of the particle surface upon the 
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momentum loss. For laminar flow 
through conduits, the shearing of the 
layers of fluid over each other account 
for the principal pressure drop, while 
for turbulent flow it is a direct re- 
sult of inertial factors. In packed beds 
the transition region shows no charac- 
teristic sharp breaks indicating that 
such inertial terms become of grad- 
ually growing importance, The “skin 
friction” or roughness of the particle 
surface then is a definite consideration 
in the turbulent flow region and ob- 
viously the more such area is exposed 
the larger is the pressure drop to be 
expected. This tends to confirm such 
correlations as that of Carman. 

An attempt has been made by 
Brownell and Katz*** to include 
such factors as these in the prediction 
of pressure losses. This is done by 
plotting a friction factor versus Rey- 
nolds number, where the latter is de- 


fined by: 


D,G 


Re = -- 
aim 


(10) 


where m== exponent of porosity de- 
pending on the shape of the particles 
and the porosity of the bed. 

The friction factor is defined by 


_ 2D, APE" 


_ (11) 
. LV? 


where n== exponerit of porosity de- 
pending on the shape of the particles 
and porosity of the bed. 

A shape factor known as the sphe- 
ricity was also introduced and used 
to determine the constants m and n. 
The sphericity in turn was determined 
from an average diameter, This work 
checks previous investigators where 
the percentage voids is about forty 
percent.* 

The dimensional analysis of the 
flow of fluids through an empty tube 
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Figure 5. Relationship Between the Surface Area per Unit Volume and the Packed Bed 
Characteristics. 


can be used as a beginning in deriving 
an expression for those chambers con- 
taining a packing material. The fol- 
lowing equation, or its equivalent may 
be found in texts dealing with fluid 
mechanics. 


eV’L Ge D.Ve 
gD, - “ 


SP (12) 
From dimensional analysis and the 
examination of experimental data this 
may be written 


AP weve (> vey’ 
gL, “ 
where n is a function of the state of 
flow and & is an arbitrary constant. 
Separation of the variables yields 
k 


SP/I (a*) ("1 V") (DY C14) 


(13) 


Several investigators have modified 
this equation to apply it to packed 
bed pressure drop. 

Leva'®'®'" performed work on both 
smooth and rough particles of various 
shapes and derived equations which 
were verified by his data, For smooth 


* Ir 


particles, in the turbulent flow region 

he has proposed 

3.50 Ga’ L a —f,) 
Dg pe f; 

Hatch" has also used a modification of 

Equation 19. 


Ap’ (15) 


Experimental Work 

In order to extend and check the 
existing literature a variety of com- 
mon spherical and cylindrical packing 
materials were investigated. The test 
chambers were made of 2, 4 and 6- 
inch standard pipe in sections 3, 4 
and 6-feet in height respectively. The 
packing specifications are shown in 
Table 1. Natural gas from commercial 
mains was used as the fluid and varied 
in specific gravity from 0.58 to 0.76 
among the various runs. 

The data were easy to obtain but 
extreme care had to be exercised in 
packing the chambers in order to ob- 
tain reproducible results. A number 
of packing schemes were tried which 
gave widely varying packing charac- 
teristics until it was decided to use 
a procedure comparable to that nor- 
mally encountered in industrial units. 


TABLE 1 
Packing Material Specifications 


Se | ee 


Alumina 


Chamber 
Diameter 


The material was poured very slowly 
into the chamber, accompanied by 
periodic light taps of a hammer on 
the sides in order to help align the 
packing. The resultant arangement, 
which might be called one of medium 
density with regard to porosity, settled 
very little during the course of a run 
indicating that it was reasonably sta- 
ble. The packing characteristics shown 
in Table 1 were obtained in this 
manner and are the result of three 
check measurements. Data such as spe- 
cific heat and thermal conductivity 
were obtained from the manufacturer. 
The dimensions of the particles were 
determined on not less than lots of 
50 selected at random from. the 
screened commercial packing, A mi- 
crometer was used for all measure- 
ments with three diameters being taken 
on the spheres, and two diameters and 
a length on the cylinders. These read- 
ings were then averaged, 

The percentage voids was obtained 
by two methods. In one a known vol- 
ume of pellets was weighed and the 
voids calculated from the absolute 
density. In the other the pellets were 
packed in dummy chambers 2, 4, and 
6 inches in diameter and water added. 
The volume of the water was noted, 
and since the total volume was known 
the voids could be compuied. Since 
several of the packings were porous, 
they were soaked for several days prior 
to this test to fill the interstices. 
They were then surface dried with a 
cloth before being placed in the test 
cell. Excellent checks were obtained 
between the two methods. The surface 
area per cubic foot of bed volume was 
calculated from the particle dimen- 
sions and the packed bed density. 


Packing Characteristics 


A packing material may align it- 
self in a bed in several geometric ar- 
rangements, By systematically stack- 


Glass 





Nha pe 
Dimensions 


D,* 

Thermal Conductivity 
Heat Capacity -( 

No. of part. per ft." 
No. of part. per ft 
No. of part. per ft 
Surf. Area per ft 
Surf. Area per ft 
Surf. Area per ft 
Packed Dens. Ib. ft 
Packed Dens. Ib. ft 
Packed Dens. Ib.‘ 
Absolute Dens. Ib. ft 
Percent V orcs 
Percent Voads 
Percent Voids 


* Equivalent diameter (D,) = (p H 


1 Eauumated 


tu ft. per ft 


F br 
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Cyhnder 
0.255x 
0.264 
0.0263 


Cylinder 
0.155 
0.165 
0.0162 
0.62+ 
023 
331,000 
344,000 
349,000 


Cylinder 
0.501« 
0.533 
0.0534 
117 

0.21 
S810 


9970 
10,150 
74.9 
a4.8 
86.3 
87.4 
oa.8 
101 
163 
464 
39.4 
38.1 
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ing spheres, it is possible to obtain 
either a cubic or various forms of an 
orthorhombic configuration. The 
former gives the maximum amount of 
voids with spheres, while the latter 
results in a minimum. The latter con- 
figuration can also be broken down 
into several sub-groups distinguished 
by the angle of repose between in- 
dividual particles, For spheres, the 
cubic system is not stable because 
packing pressure tends to force the 
particles into an orthorhombic pat- 
tern. The average bed is built up by 
random dumping. All of these con- 
figurations mey therefore exist to- 
gether at one time and vary from bed 
to bed. In light of this fact, it is nec- 
essary to predict the bed characteris- 
tics on some basis other than geome- 
tric. Due to the uncertainty which ex- 
because of the random nature 
of the distribution, a general correla- 
tion of data becomes difficult. 
Prediction of the Fraction Voids. 
The volume of void space in a bed is 
a principal variable. As the gas flows, 
it undergoes a series of compressions 
and expansions as it squeezes between 
the particles and then expands into 
the voids. Since this process is not 
reversible, in the thermodynamic sense. 
it accounts for a large percentage of 
the total energy loss. In addition, the 
flow might be compared to that of a 
fluid flowing through a series of ir- 
regular conduits in parallei and thus 
it follows, all other factors remaining 


ists 


PRESSURE DROP- IN. WATER/FT. BED 


Figure 6 (at left), Pressure Drop in the Two-inch Chamber. 
Figure 7 (above). Pressure Drop in the 4-Inch Chamber. 


the same, that the larger the voids the 
less the pressure drop expected. A 
mathematical analysis of the configu- 
rations for spheres indicates that the 
percentage voids should be between 
26 and 49 percent. However, in the 
normal range of fixed bed particle 
sizes, with random dumping, the lower 
value is seldom if ever reached while 
the higher value is often exceeded. In 
effect, the range of void volume is just 
displaced upward, for random dump- 
ing if done rapidly will cause voids 
which are in many cases larger than 
the particles. In addition, the theoreti- 
cal percentages make no allowance for 
the larger void volume which exists in 
the vicinity of the container wall. 

Several of the variables which affect 
pressure drop in other ways also are 
a function of the percentage voids. 
Obviously, the larger the particle the 
larger the percentage voids, if only 
geometry is considered. Also, the shape 
must be considered, for spheres pack 
less than cylinders since they make 
only point contacts, Cylinders, on the 
other hand, have flat surfaces which 
can align and effectively reduce the 
amount of open spaces. This is shown 
in Table 1 for in every case the cylin- 
ders gave from four to six percent less 
void space than the spheres. 

Surface roughness is also a variable 
when random packing is used. The 
materials with a rougher surface have 
a higher degree of skin friction which 
lets them assume a stable configuration 
with more free space. The smoother 
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particles produce a smaller volume of 
voids, particularly if the system un- 
dergoes any vibration. Surface rough- 
ness is not quite so important if the 
packing is stacked since the configura- 
tion is stable at the outset. 

Another factor which has shown a 
marked effect is the packing arrange- 
ment in the vicinity of the container 
wall. Here the configuration is condi- 
tioned by the wall and results in a 
higher void volume, Geometric simili- 
tude shows that this volume adjacent 
to the wall is a function of particle 
shape and the ratio of particle diam- 
eter to tube diameter. This factor is of 
utmost importance for gas may chan- 
nel along the wall and cut down the 
degree of effective fluid-solid contact. 

A fifth variable enters when the 
packing consists of a mixture of parti- 
cles having different diameters. The 
small particles tend to occupy the 
voids created by the large ones, with 
a consequent reduction in the fraction 
voids, However, in this work only par- 
ticles of uniform size were used. 

It is convenient in heat transfer and 
pressure drop studies to define shapes 
of irregular particles in terms of an 
equivalent particle diameter (D,). 
This is defined as the diameter of a 
sphere that would have the same sur- 
face area as to the particle in ques- 
tion. Equation 4 gives the value for 
cylinders. 

In an attempt to correlate percent 
voids, the values shown in Table 1 
were plotted versus the ratio of parti- 
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Figure 8. Pressure Drop in the 6-inch Chamber. 


cle to tube diameter as shown in Fig- 
ure 4. Two lines were drawn through 
those points representing the data. At 
least two lines are expected in view of 
the factors discussed above. Line A 
correlates the data for tabular alumina 
spheres which are rougher than the 
glass spheres. The latter fall on line B 
along with the cylinders. Unfortu- 
notely, no criterion for the degree of 
surface roughness exists. In fact, none 
that would offer practical usage seems 
probable, for it would involve irregu- 
lar projections as well as true surface 
friction. 

The effect of surface shape is shown 
by the higher void volumes exhibited 
by the spheres. The spread of points 
at the lower diameter ratios may be 
attributed to the differences in surface 
roughness. The silica-alumina parti- 
cles were somewhat irregular, while 
thuse of hydrated alumina were rela- 
tively smooth, With the aluminum 
cylinders the surfaces 
smooth but the method of manufacture 
left ragged edges. All of these factors 


were quite 


contribute to the spread, 

The slight upward slope shows the 
influence of the wall effect. Although 
this correlation cannot be considered 
general, it which 
typical of catalytic and heat transfer 


gives results are 
materials, and is suitable for estima- 
tion purposes, For tabular alumina 


spheres 
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f, = 0.435 D,/D, + 0.442 (16) 


For cylinders (and very smooth 
spheres ) 


f, = 0.308 D,.D, + 0.373 where 
f, = fraction voids (17) 


Correlation of Particle Surface 
Area. This particular characteristic is 
of importance not only for pressure 
drop but also in relation to heat trans- 
fer. Some pressure loss is due to skin 
friction. Obviously, the larger the sur- 
face exposed the more such loss should 
be expected. The area data from Table 
1 were plotted versus the D,/D, ratio. 
A series of substantially parallel lines, 
having slight negative slopes, were ob- 
tained. The surface area per unit 
volume, however, is inversely propor- 
tional to the size of the particle and 
the percentage voids. The introduction 
of these factors resolved tie data into 
two lines, one for spheres and one for 
cylinders, the latter having the higher 
value. This was expected, for a sphere 
is that geometric shape which has the 
least area per unit volume. Therefore, 
some area-volume factor was a logical 
addition to the correlation. One such 
factor has been defined by Leva'* and 
it was found that inclusion of this 
term (¢) brought the lines together. 
For the cylinders used ¢=0.87 while 
for spheres ¢=1.0. Since a cylinder 
has the greater surface area of the 
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Figure 9. Comparison of Calculated and Observed Pressure Drops. 


two, the surface area per unit volume 
(a) should be inversely proportional 
to this factor, or 


ax U (18) 

D, fe 
The surface area factor aD,f,¢, which 
is dimensionless, was plotted versus 
the particle diameter to tube diameter 
ratio as shown in Figure 5. A group 
of points lying parallel to the abcissa 
(D,/D.) were obtained, For the most 
part these had a value between 1.46 
and 1.56 with an arithmetic average 
of 1.51. The equation of the line 

through these points is 
ai Ba a9) 

Dyfie 


which gives a correlation, for the 
packings studied, that is within +7.0 
percert of the most extreme points. 
This correlation is not subject to such 
factors as surface roughness except as 
they affect the fraction voids. There- 
fore, once the fraction voids has been 


accurately determined Equation 19 
should apply. No attempt has been 
made to extend its use to other than 
cylindrical and spherical particles. 
However, it was compared with the 
surface area measurements of another 
investigator”” for Wilcox sand and 
gave values within 11 percent. This is 
particularly good when it is realized 
that the sand particles are much 
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smaller than those used in this work 
(150-200 mesh) and are not true 
spheres. It would thus seem valid to 
propose Equation (19) as a satisfac- 
tory surface area correlation for all 
spherical and cylindrical particles. 


Derivation of a Theoretical 
Pressure Drop Equation 

The flow of fluids through porous 
media is in many respect analogous to 
that through an empty tube. There- 
fore, it is convenient to reason from 
the latter type of flow in determining 
the general magniture and relationship 
of the variables. Equation (13) ex- 
presses the relationship used for flow 
in empty tubes. 

For packed beds it has been found 
that the pressure drop P is some func- 
tion of a modified Reynolds number 
D,G/p». Replacing the Reynolds num- 
ber in Equation (13) by this modified 
number, and remembering that G= Vp 


gives 


Vv". (DVe\"* 
ap/L= 5 c( e) (20) 
gv, s 


or 


AP/L= © oy) (eK V") (Ds) (21) 
— 

The boundary conditions for a 
packed bed are 


AP _ 
L 
0 or 


If Equation (21) is multiplied by the 
factor 1 —f,/f,™ it will satisfy these 
conditions, Rearrangement and the ad- 
dition of this term to Equation (21) 
gives 
AP_ Ce ( 2:6)" 1— fi ¢o9) 
Bes ge D,’ “ f,™ 

As shown in Figures 6, 7 and 8 
AP/L was plotted on log-log paper 
versus D,G/u, for each packing in 
each of the three chambers, For a 
given material in any one chamber the 
first and last terms on the right hand 
side of Equation (22) are constant, 
which means that the slope of the lines 
gives the proper value for n. It was 
noted that all the lines were substan- 
tially parallel and had an average 
slope of 1.85, regardless of the cham- 
ber diameter. Therefore, n= 1.85 in 
Equation (22). 

An examination of the lines in the 
three figures also shows that the pres- 
sure drop for a given packing varies 
with chamber diameter due to the dif- 
ference in the percentage voids. The 
last term in Equation (22) accounts 
for this variable. It was found that 
when m=3 in the expression 1 — f, 


0 


i,=1 0 


f," the pressure gradient lines were 
coincident for a given packing mate- 
rial, regardless of the chamber size. 
The value of m obtained empirically 
in this work can also be derived theo- 
retically for spheres from a considera- 
tion of the geometry. 

The substitution of the values of n 
and m into Equation (22) yields 


Cp (PrS)1.85 (1 *) 23) 
geD,’\ #2 f,* 

This equation, however, does not ac- 
count for two of the variables present: 
surface roughness and particle shape. 
Visual examination of the particles 
showed that there were different shapes 
which had the same relative surface 
characteristics. With reference again 
to Figures 6, 7 and 8, it was found 
that the introduction of the shape fac- 
tor ¢ into the denominator of Equa- 
tion (23) would make the lines of 
those particles of similar roughness, 
regardless of shape, practically co- 
incide. This would indicate that the 
constant C in the equation is a func- 
tion only of particle surface condition. 
The final equation is then: 


AP . Gf (DG)is 1-4 
L geD,'o\ # iy 


AP/L= 


In order to determine values of C 
the observed pressure drop for a given 
value of the modified Reynolds num- 
ber was substituted into Equation 
(24). The remainder of the terms were 
then evaluated from the fluid and 
packing characteristics which gave a 
solution for C. The following coeffi- 
cients were obtained. 


MATERIAL c 





po ae oe Alumina Cylinders 
um Cylinders 
T Alumina Spheres , 


This compilation shows further that C 
is primarily a function of surface con- 
ditions, for the same material of dif- 
ferent diameters had the same value 
of C. Unfortunately, no criterion for 
this constant exists other than visual 
examination, However, the more com- 
mon types of packing materials used 
in heat transfer have been evaluated 
in this work as a guide for the predic- 
tion of this value, 

The comparison of the calculated 
pressure drop with the observed data 
is shown in Figure 9, The data points 
shown were selected at random from 
Figures 6, 7 and 8 and represent dif- 
ferent shapes, materials and bed po- 
rosities, This plot shows that Equation 
(24), with the proper value of C, 
gives a good prediction of the pressure 
gradient to be expected. The correla- 
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tion is particularly applicable to proc- 
ess design for it utilizes variables 
(except for C) which are readily ob- 
tainable from process specifications. 

With the exception of the coeffi- 
cients and the powers to which the 
variables are raised, Equation (24) is 
almost identical in form to one pro- 
posed by Leva.'® Inasmuch as the data 
were obtained on different packing 
materials with different fluids the 
check is rather close, The difference in 
exponents might well be the result of 
some variations in experimental tech- 
nique. Equation (24), however, ex- 
tends the range of chamber sizes for 
which data are available. 

Laminar Flow, All data were taken 
under conditions of turbulent flow in- 
asmuch as this is the region in which 
most heat exchange processes take 
place, Tne mechanism by which the 
pressure drop takes place is much less 
complex for laminar flow since the 
compression-expansion and eddy losses 
are reduced, Surface roughness also 
ceases to be significant. Data in this 
region have been obtained by other 
investigators’-*'® which can be plotted 
as a modified friction factor versus the 
modified Reynolds number used here. 

In the transition region between 
laminar and turbulent flow no reliable 
correlation has been developed. In 
this region it would be advised to ob- 
tain data for each specific system. 
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Storage, Process Seiden. Spray Dryer and Finished Product Storage. 


New Synthetic Catalyst Plant 
To Supply 450,000 BPD 


Cracking Capacity 


GLESPEN 


American Cyanamid Company, New York 


MMITH the pressing demand for 
WU high-octane gasoline, the 
position of catalytic crack- 


ing processes has reached a new level 


of importance in the refining industry. 
According to the Petroleum 
tration for Defense, the industry's ex- 
pansion will add up to an additional 


Adminis- 


PARALLELING the develop- 
ment of high-octane gasolines 
has been the auxiliary devel- 
opment of synthetic cracking 
catalysts. Refiners, keeping 
stride with the rapid develop- 
ments in catalytic processes, 
will be interested in the new 
plant built by American Cyan- 
amid at Michigan City to 
manufacture microspheroidal. 
silica-alumina cracking ca- 
talyst. 


catalytic cracking potential of 750,000 
barrels per day, While the refiner is 
making rapid progress in the develop- 
ment of these processes, new advances 


Process Flow Diagram Showing Essential Steps in Manufacture of Synthetic Microspheroidal Catalyst. 


_— os Se 
‘- 
SULFURIC | | ALUMINUM 
acio | TRIMYDRATE 


ew 


f wis —— 
ALUM 
PREPARATION 


— 


DILUTION | 


Ce — 


1 





—— —my 
SOO!IUM 
SILICATE 


HY OROGEL WASHING 


FORMATION FILTRATION 

















SPRAY 


ATIN: 
pet - PURIFICATION 
OPERATION ORYING 





COLLECTION STORAGE LOADING 




















alee 


AMMONIA 
OLUTION 


annvorous | vacates | 
AMMONIA eee 





—_ 

















L 














= a | 


Petroleum Refiner—V ol. 30, No. 12 





are also being made in the manufac- 
ture of synthetic catalysts. The new- 
est development in this field is the 
plant built by American Cyanamid at 
Michigan City for the manufacture of 
microspheroidal, silica-alumina crack- 
ing catalysts. Completed in September 
of this year, the plant will ultimately 
be expanded to produce fluid catalyst 
sufficient for 450,000 barrels per day 
of fluid cracking capacity, bringing the 
company’s total production (counting 
its other catalyst plant in Fort Worth, 
Texas) to a level sufficient for 1,030.- 
000 barrels per day. The final cost of 
the new plant is expected to exceed $5 
million. 

Occupying a 90-acre site near Lake 
Michigan, the plant location affords 
dependable transportation service by 
rail and by truck. The plant features 
a continuous flow pattern in a north- 
erly direction from the raw material 
unloading area to the finished product 
loading area. Raw materials, unloaded 
on the southern spur of the adjacent 
railroad, flow through the process 
building, spray drier, collector system, 
and finally to storage silos where the 
finished product is loaded in hopper 
cars on the northern spur. 

Basically, the process consists of 
precipitating alumina on a previously 
prepared silica gel. The resulting sil- 
ica-alumina combination is then puri- 
fied and dried. The finished catalyst, 
a fine powder, consists of a silican net- 
work containing active alumina centers 
dispersed on a large surface area. The 
average particle size of the fine grade 
is approximately 40 microns, while 
that of the coarser type is 60 m>crons. 


Raw Materials 

The basic raw materials involved in 
the process are sodium silicate, alu- 
minum trihydrate, sulfuric acid, de- 
mineralized water and anhydrous am- 
monia, The sodium silicate, arriving 
by tank car, is pumped directly to 
storage, requiring no preparation for 
the initial processing step. Anhydrous 
ammonia, used throughout the process 
for pH control, is allowed to expand 
from tank cars into diluting tanks to 
the correct concentration. Water, used 
at the rate of 15,000 gallons per ton 
of finished catalyst, is processed from 
city water in a resin-type ion exchange 
bed before being used in the process, 
where a demineralized and sodium- 
free water is required. 

Preparation of aluminum trihydrate 
for processing is accomplished in an 
unusual system whereby the material 
is completely enclosed while flowing 
from the hopper car to the dilute solu- 
tion tank. The aluminum trihydrate. 
discharged from the hopper car, is air- 
conveyed to the storage from 
which it descends through a weigh 


silo 
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The Hydrogel! Is Precipitated in These Wooden Process Tanks. 


Rotery Vacuum Filters Used to Remove Soluble Salts and Impurities. Spray Nozzles for Washing 
Are Shown at Left. 


hopper to a digester, After being 
treated with acid and diluted to con- 
centration strength, the alum settles 
and is pumped to the process. The 
elaborate enclosure system is deemed 
necessary from the standpoint of op 
erators protection. 


Process Flow 
The flow diagram 
illustrates the essential steps in the 
process. The real beginning of the 


accompanying 


process is the silica hydro-gel forma- 
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tion, which is one of the most im- 
portant steps in obtaining the desired 
catalyst surface characteristics, The 
formation of the gel is accomplished 
by the addition of water and sulfuric 
acid to sodium silicate with the pH 
being controlled by ammonia. The for- 
mation mechanism involves a system 
of lattices of alternate silicon and 
oxygen molecules with hydrogen atoms 
further attached to the silicon. The 
interstices of the lattice work form 
pockets which are filled with water at 
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the gel stage. These pockets form the 
vast network of pores which give the 
dried catalyst a surface area of 55 
acres per pound. 

The second step in the process is the 
coating of the gel with alum. This 
addition of alum precipitates an alu- 
mina gel throughout the silica gel 
grains. The washing-filtration step to 
which the gel slurry next passes frees 
the catalyst of soluble salts and im- 
purities. Filtration is accomplished 
with rotary, vacuum-type filters, possi- 
bly the world’s largest application of 
this filter type. 

In the final step the slurry is sent 
to the spray drier to be atomized and 
dried. The atomization forms the 
minute round droplets or microspheres 
and determines the particle size range 
of the product. The slurry is intro- 
duced in the upper part of the spray 
chamber and the product is separated 
from the hot gases by banks of cyclone 
separators and is air-conveyed from a 
common hopper to storage. 


Auxiliary Facilities 


Waste heat is recovered from the 
spray drier stack gases by an ex- 
changer used to preheat the process 
water. Although the waste water con- 
tains nothing more harmful than so- 
dium and ammonium sulfates, a 
unique system of waste disposal has 
been developed at the request of the 
Indiana State Board of Health. An 
injection well was drilled to an under- 
ground stream. After most of the 
solids have been removed the waste 
water is pumped into the underground 
stream. This aquifer has been found 
in tests to have an ample capacity for 
the volume of waste effluent. 

A high degree of quality control is 
maintained by sampling process 
streams at all critical points for analy- 
sis in the laboratory. In order to assure 
uniform activity of successive ship- 
ments samples are checked against a 
standard in an actual cracking test. 
The finished product is tested for 
alumina and moisture content as well 
as for impurities such as iron and 
sodium. Of paramount importance is 
the particle size range. Spray drier 
conditions are changed to give various 
grades of synthetic catalyst. The finer 
grade is designed for fluid cracking 
units with precipitators while the 
coarser grade is manufactured for use 


Spray Dryer Installation with Process Building in Foreground. 


in units having no secondary recovery 
systems. 

Advantages of the synthetic catalyst, 
resulting from the controlled particle 
size, are its superior fluidization and 


low erosivity of equipment. Its thermal 


stability and ability to withstand 
steaming make possible a catalyst life 
of 11,000 contacts during an average 
residence time of 150 days. 
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N THE preceding article in this 
Fi series, equations were developed 
for isothermal, isometric (con- 
stant volume) second order chemical 
reactions. Example 13 showed the use 
of some of these equations, Example 
14 will further illustrate these points. 
Example 14: In the reaction of 
Example 13, how much 4 will be re- 
acted in 30 minutes if stoichiometric 
feeds are employed, two mols of each 
reactant being added, at the start of 
the reaction. Temperature and initial 
pressure remain the same as before. 
Solution: Since equivalent feeds are 
used, Equation 56 is applicable. 


Nae N se 2.00 
Vv 1950 ft’, 
since same 
charged 
= (V/®) (Nae — Nac)/CNace Nat) 
35 (1950/30) (2.00— Nac)/ (Nae 
2.00) 
1.13 Nao +N 
Nae = 0.94 


from Example 13, 
number of mols 


2.00 


Thus, 1.06 mols A have reacted 
Another common method of presenting 
these equations is in terms of the 
amount of material consumed, x,: 


Xa Nae — Na 
Nx Nae — Xa 
dx,/d® —<daN,/d® .. 


(57) 
Equation 57 is obtained by differenti- 
ating the previous equation, with re- 
spect to @. Using Equation 57, the 
second order, irreversible, isothermal, 
isometric, equivalent feed equation, 
Equation 55: 


—dN,/d® = k N,’/V 
dx,/d9 k (Nar — xa)*/V 


Separating the variables and integrating, 
dx,/ ( Nar — xa)’ =kd0/V 


[1/( Nae — xa) ] — [1/ Nac] = k0/V 
xa/(Nar) (Nat — xa) = k 0/V ... (58) 


If Equation 50 is to be integrated 
under isobaric conditions, rather than 
isometric conditions, the integration 
must account for possible variations in 
volume. This is accomplished by de- 
fining a term, a, which is the change 
in volume of the system per mol of A 
reacted. For a perfect gas system 


a= AV/AN, = AnRT/7 


V = V. + a( Nat — Na) (39) 


[sobaric processes usually occur in a 
flow system; thus, Equation 35 will 
again be used to relate concentration 
of reactant, 4, to reactor volume rather 
than time. From Equation 50, 


—dN,/d® = k Ny No/V 
—V"* dN,a/( N, Nz) = 


that Ns» 


k dV (59) 


Remembering = Na — 


(Nar — Na) (51) 


CONTINUING FROM the pre- 
ceding article in this 3-part 
series, (Part II in the October 
issue), examples of calcula- 
tions are given and pertinent 
equations outlined for some of 
the more complicated types 
of non-catalytic reactions. In 
catalytic reactions, allowances 
must be made for mass trans- 
fer and diffusion. as well as 
chemical reaction rate con- 
siderations. A discussion of 
these factors, as well as other 
pertinent solid catalyst as- 
pects, concludes this series. 
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Thermofor Catalytic ee to with Cato- 
lyst Circulation by A 


the integrated form becomes 
(Nat — Nae) 

(Vo +@Nar)® 

(Nat — Nae) 

' V./a + Nar)* 

(Nor — -Nar) 


=k Vx/a* 


+ 


In ( Nar/Nae) ] 


In (Nae/Nae) ] 
.. (00) 


Again it will be noted that the equa- 
tion becomes indeterminate for stoichi- 
ometric or equivalent feeds. Using the 
fact that N, == Ny at all times for 
equivalent feeds, Equation 59 becomes: 


—(V? dNa)/(Na)? = 


(Nar — Nae) + [(Ve + @Nar)/a}’ 
(1/Nac— 1/Nat) —2[(Vo +- @Nar)/a] 
Nac 


m (x 


An example of the use of Equation 62 
follows: 

Example 15: The reaction, A + 
B — 3C, is carried out in a bomb at 
572° F., and the reaction is found to 
be second order. vat at this tempera- 
ture is 2,575 ft® hr’ mols”. It is de- 
sired to treat 10,000 cubic feet per 
hour of feed gases at 32 atmospheres 
absolute pressure and 572° F., the feed 
gas consisting of 45 percent A, 45 per- 
cent B, and 10 percent inerts, Ninety- 
five percent of A is to be tonverted. 
It is known that for this system the 
ideal gas law holds fairly well at the 
above pressure, and temperature. Cal- 
culate the internal volume of the re- 
actor required. 


kdVx. . (61) 
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Solution: 
@ = 4nRT/t = 
(32x 147 
@ = 556.5 
Ny (total mols) 
= 424 


= 73 x 1032/ 
= 23.00 


== Ve/a = 10,000/23.60 


Nar = 424 X 0.45 = 190.8 
Jar = 190.8 

Inerts = 42.4 

Nae = 190.8 X 0.05 = 9.54 

Substituting in Equation (61) 

(424 + 190.8) (1/9.54— 1/190.8) — 

2(424 + 190.8) In 20 + 181.3 = 
2573 Vx/556.5 

4.62 Vx = 37,700 — 3,690 + 180 

Va = 7A00 ft 

Another method of expressing the 
integrated equation for & is in terms 
of the fraction of component A con- 
verted, xc. For equivalent isometric 
feeds, 

= (Nut —Na)/Nut 
~ = Nar (1 — xe) 
— AN/d0 = Nae(dxe/d®) = k (Nas)? 
(1 —xe)*/V , 
Separating variables and integrating. 

W/Narlxe/() —xc)} =k O/V ... (63) 

Of the three types of equations pre- 
sented (in terms of Na, Xa, OF Xe). 
the one which will be most useful de- 
pends on the form of the experimental 
data. In the opinion of the writers the 
type equations ns the effluent 
numbers of mols, N,., is usually the 
most versatile in application. Know- 
ing Nae, the reactants consumed and 
the conversion may be readily calcu- 
lated from the relationships. 

Nac — Na 

: Nae) Nae 
The dimensions of & in these equations 
is the same in all the derived equa- 
tions, ft* mols“ min“, as previously 
shown. Values of & in dimensions other 
than these should be converted to the 
appropriate form before use. Equa- 
tions 21 to 26 may be used for this 
purpose. 

A large number of industrial reac- 
tions occur in such manner that the 
reaction products combine and form 
the original reactants. This type of 
reaction is known as a reversible re- 
action, and caiculations involving a 
reversible reaction must be handled in 
a different manner from the irreversi- 
ble reactions previously considered. It 
is customary to assume that each of the 
reactions takes place at its own specific 
rate, independently of the others oc- 
curring simultaneously. Each reaction 
also follows the rate equation for its 
own particular order, Thus, the total 
net change in the system may be found 
by summing the changes caused by 
each independent reaction. In addition 
to reversible reactions, consecutive re- 
actions and concurrent or side reac- 
tions also may occur. Of course, com- 
plex combinations of these three cate- 
gories may also occur. 

Calculations concerning reactions of 
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the reversible type are complicated by 
the fact that maximum conversion 
levels are limited by both the size of 
the reactor proper and also by the 
thermodynamic equilibrium yield. The 
equilibrium yield or degree of com- 
pletion may be determined from the 
standard free energy change for the 
reaction, It may be less than 5 percent, 
for plus values of AF*. 

The reaction velocity constants for 
the forward and reverse reactions are 


related by the thermodynamic chemi- 


remembered that the law of Guldberg 
and Waage stated that the velocity of 
the forward reaction was equal to the 
velocity of the reverse reaction at 
equilibrium. From this statement cer- 
tain expressions were formulated, re- 
sulting in the following equation: 

K, = K,/Ki.=e OF Rt . (64) 
Treatment of reversible reactions is 
based on the fact that the net vel- 
ocity of reaction is given by the 
difference of the forward and re- \ 
verse velocities. Derivation of the more 
common isothermal-isometric cases are 
presented below. It is a simple matter 
to extend this treatment to other cases. 
For the Forward first order—Reverse 
first order. 

A=B 
— dN,/d® = k, Na —k. No 
=O at 0 = 0, 
dNa_ 


Assuming Nr 

Ne = Nar— Na— ki Na — ke 
de 

(Nar — Na) = (ki + ke) Na — ks Nae 
Separating the variables and jntegrat- 
ing, 
Na | 

f —dNa 41/[ (ki + ka) Na] — keNae? 
Nae / \ 

0 


f a 


1 (ky + ke) Nac — ke Nae — 
ks + ke '™ | (ics kee) Nac — kes Nac 


But K = k)/ks, 
Nat 


A ; _.(K+1) 


8 , (65) 
For the Forward first order—Re- 
verse the second order. 
A4—B+¢ 
= ki Na — ke Nu € 
— dN,/d® = k, Na — ke Nu Ne/V 
Assuming Noe and Neer 0 
— dN./d® = k; Na—ks (Nac — Na)’’/V 
— dN,/d@ 
ka Nar t 2k; Nar Nia-— k,N*a 
Vv 
dN,/d — [Na — Na2Nar— 


— dN,/d® 
k VN,- 


Vv) o- Nar ] 


= % = 2Nare +KV 


Separating the variables and showing 
the limits for the integration, 
i ” 
‘4 aS f 
x N*,—DbNa+ Nae — 


Yar 


The left hand side is of the form, 


k, d6/\ 


o 


. dx 
) Fh 
J ax’ +bx+c 


Therefore, 


the integration results in, 


tLe In 2Nae—b—YV b’ — 4Nxe 
= aN 2Nie—b+V b?—4Nie 


cal equilibrium constant. It will be y! 


2Nar—b— \ 
= k; 8/V 


b? — 4N%a0 | 
be — 4N* x0 


For the Forward second order—Re- 
verse second order, 


A+B>=C+D 
= No 0 

<7 2aN r5 Tr b—Vb? — 4aN’xr 
bh? — 4N*x0a In 2aNae + b—y\ b? — 4aN’ar 


where Nes 


bea +b+¥ eae 
2aNace + b +y b*’— 4aN*ar 
= k,98/V . (67) 
where b = KNar — Kate — 2Nar, 
a=I—K 
The use of Equation 67 is shown in 
Example 16: 

Example 16: The hydrolysis of 
methy] acetate is a reaction of the 
second order, proceeding according to 
the equation: 

CH;COOCH; + H,O = 

+ CH,OH 


~CH,COOH 


This reaction is catalyzed by the pres- 
ence of hydrogen ions. In a normal 
solution of HCI at 25° C., the velocity 
constant of the forward reaction is 
0.0001482 liters/(gm. mol) (min.), 
and that of the reverse reaction is 
0.000677. The initial concentration in 
a given solution may be taken as Ca; 

1.151 gm. mols of methyl acetate 
per liter, and as Cy; == 48.76 gm. mols 
of water per liter, No alcohol or acetic 
acid is initially present. On the basis 
of 1.0 liter of solution, calculate the 
percentage ester decomposed in 60 
minutes. 

Solution: Equation 67 will be modi- 
fied somewhat to 
terms, (C's), rather than V's. 

—dAN/d® = k,NaCs — k-NoCp 
Na = C,/V 
—dAN,/d8 = — VdC,/de@ 

—VdC,/d®8 = ki CaCs V — ke 

Cu = Cur — (Car — Ca) = Ca 4 
(Cur — Cae) 
= Cp = (Car — Ca) 


use concentration 


CoV 
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Let Cur — Cae U 
kiCa(Ca + U) — ke bedi 
(Car— Cal” 
k,C*, + ki, UC, — kiC*ar T 
2k:C Cae oon ksC*, 
dC./d®@ = (ke — ki) C*s + Ca 
(—k,U — 2ksCae) T ksCrae 


—dC,/d@ 


—dC,/de 


Note that separation of the vari- 
abies and integration will give an 
equation similar to Equation 67, The 
left hand side will contain C terms 
instead of \ terms, and, 

a=k—k 0.000677 — 0.0001482 

0.0005288 
—- 2Car kz = —0.0001482 
(48.76— 1.151) 

—(2) (1.151) (0.000677) = 
> == kyC* ae = 0.000677 (1.151)” 

The right hand side of the equation 
will be, ®/V. This difference results 
from the fact that the relationship, 

_ /k, == K, is not used in solving this 
example. 


b kU 


—0).008614 
= 0.0008969 


10"*) — 
10° 


(74.20 x 
72.30 & 


b’ — 4ac 
(1.897 * 10) 


b? — 4ac 8.505 X 10 


\ 
b’ — 4ac 
2a 

40.017119/0.0010576 = —16.280 
b+ /b*?—4ac 
\ 


2a 


0.000109/0.0010576 = 0.1032 


Applying the 


modified equation, 
(9/V = /1) 


-— a) 
+ 0.1032 


5 Oe) In Cac — 16.280 ) 
16.280 , Cae + 0.1032 


(—0.0828) ] = 0.5103 


60 
60 : = In [( Ca. 
8.505 x 10° Cac 


1.151 
1.151 


Cre — 16.280 
Cac + 0.1032 


oe” "*/(—0,0828) —20.07 


Cae — 16.280 = —20.07( Cae + 0.1032) 

21.07 Cas 16.28 — 2.08 

14.20/21.07 = 0.684 gm. mols of 

ethyl acetate per liter 

~ Conversion (1.151 — 0.684) 
1.151 = 40.5 


Care 


€ 


In other industrially important re- 
actions, the initial reaction is fol- 
lowed by one or more subsequent 
reactions, with the primary product 
decomposing on reaction to form an- 
other set of products. One of the 
simpler cases of this type involves 
two first order reactions: 

ki kes 
A~B-C 
—dN,/d8 = kiN 
AN¢/d® = kN: 
dNy de kiNa — keNe 
n (Nae/Na) = ki @ 


(O08) 


(69) 
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1350-gallon Stainless Steel Lined High-Pressure Autoclave. (Courtesy of Blaw-Knox Construction 
Company.) 


Ne Nar — Na (assuming Nee = 0) 
dNp/d®@ = kiNac 8 —k.Ne 
Ns= Nae ky (e to 
k: — k, 

Neo = Nac — Na— Ni (71) 


If k, and k, are of about the same 
order of magnitude, graphical repre- 
sentation of the above equations will 
produce Figure 10. This same type of 
treatment may be used on the more 
complex orders; however, it is ap- 
parent expressions will result which 
are difficult to handle mathematic- 
ally. 

It is possible that the orignal re- 
actants may unite in two or more dif- 
ferent ways. In this case, those reac- 
tions occurring in addition to the 
desired reaction are called side reac- 
tions. Side reactions occur in a num- 
ber of industrial syntheses. In a good 
many of these syntheses, the side 
reactions are of very small magni- 
tude and may be ignored; however. 
in some reactions they are quite ap- 
preciable, and provision must be made 
to include the effects of these reac- 


— e*:8) (70) 


Figure 10. 
Consecutive Reaction 
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tions in the final integrated rate ex- 
pressions. For the simple case where 
both side reactions are irreversible 
and first order: 
k k 
CAB 
dN»p/d®@ = kiNa 
dNo/d® = kiyN« 
— dN dg = ki Nu +k Nx 
In (Nae/Nae) = (ki + ky) O 


For the general case, 
n* m™ 
Ce AaB 
dN»/d® = k,Ny"™/(V™") 
dNe/d® = k.Na"/(V"*") 
dN 4/40 = kiNa"/(V"*) + bea X(V"") 
. (73) 
Separating the variables and _inte- 
grating requires a knowledge of the 
numerical values for n and m, Equa- 
tion 72 was derived for the case, 
n==m-==l, If both reactions are 
second order, n==m==2, and the 
following differential equation results, 


—AdNa (ki + ks) d® ..(74) 
N,’ Vv 

This equation is readily integrated for 
constant volume, and is only slightly 
more difficult for constant pressure. 
Since it is highly unlikely that either 
reaction would be of third order or 
higher, the only practical case re- 
maining is for n==1, m==2. In this 
case also, it is possible to separate 
the variables and integrate without 
great difficulty. 

In all processes involving simulta- 
neous reactions, it is important to 
know either the complete kinetic pic- 
ture, or to have experimental knowl- 
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Figure 11. Catalyst Surface. 








edge of types and quantities of 
products involved. Calculations based 
on insufficient data may give ex- 
tremely erroneous results, Generally 
speaking, only one or two of these 
products will be of economic im- 
portance. The term, selectivity, is 
sometimes employed when referring 
to complex reactions. It is defined as 
the quantity of reactants going to de- 
sired products, divided by the total 
amount of reactants disappearing. In 
most cases, varying reaction tempera- 
tures and pressures, and sometimes, 
employing a catalyst, will increase 
the selectivity of a reaction. 

A large number of chemical reac- 
tions carried out industrially employ 
catalysts, As previously mentioned a 
true catalyst does not influence the 
equilibrium yield obtainable under a 
given set of operating conditions. The 
presence of a catalyst may increase 
or decrease reaction rates and change 
the selectivity of multiple simulta- 
neous reactions. A true catalyst is 
theoretically unchanged by the chem- 
ical reaction taking place. It usually 
is used in very small proportions, 
compared to the total quantity of 
material present. 

Catalysts may be liquids, gases, or 
solids. Gaseous catalysts are rare, 
water vapor being the most common. 
The gas phase reaction of hydrogen 
and chlorine, catalyzed by water 
vapor, is a well known process. Liquid 
phase catalysts are more prevalent; 
acid-base, ionic, and Friedel-Craft re- 
actions are in well known industrial 
use. The majority of catalysts used 
are solids. 

Solid catalysts are of 
Supported catalysts consist of a very 
thin layer of active material on an 
inert (or, sometimes, on a less active) 
carrier. Silica gel, kieselguhr, and 
activated alumina are good examples 
of carriers which have a large surface 
for deposition of the actual catalyst. 
However, these three materials are 
catalysts for a number of reactions as 
unsupported catalysts, as explained 
below. Unsupported catalysts consist 
entirely of the active material pre- 
pared in a fashion which will produce 
a maximum surface area. The method 
of preparation may consist of first 


two ty pes. 
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producing a gel or precipitate and 
then drying to produce a porous 
structure with a large surface. The 
TCC (Thermofor catalytic cracking) 
catalyst made by Socony-Vacuum Oil 
Company, Inc., is produced in this 
manner, in the form of beads. 

Catalysts are also produced by 

crushing the material to a fine pow- 
der, mixing with a binder, pelleting 
the mixture, and then removing binder 
(or lubricant) by mechanical or 
hemical means, One of the common 
Houdry catalysts is made by this 
process. Adsorption measurements in- 
dicate the surface on a well prepared 
catalyst is about 10* to 10° square 
centimeters per cubic centimeter vol- 
ume. 

The catalytic effect of a mixture of 
active materials is sometimes greater 
than the sum of the separate effects 
of the active materials. Such mixtures 
are termed promoted catalysts. In the 
synthesis of ammonia, the catalyst is 
iron, promoted by small amounts of 
potassium and aluminum oxides, The 
mixture of zinc and chromium oxides 
has proved more effective than either 
oxide in the formation of methy! alco- 
hol from carbon monoxide and hy- 
drogen. 

Additions of small amounts of ma- 
terial to a catalyst may seriously re- 
duce its activity. Such materials are 
called catalyst poisons. Sulfides were 
notorious for this effect on the earlier 
catalysts used in the catalytic cracking 
of petroleum. Occasionally a poison 
is encountered which will poison a 
catalyst for only one of two possible 
reactions. In these cases the poison is 
added intentionally to improve selec- 
tivity. Poisons should not be confused 
with fouliag or decreased catalytic 
activity due to the formation, during 
reaction, of some material which only 
reduces the effective surface area, The 
fouling agent may be removed by dis- 
continuing the reaction and submit- 
ting the catalyst to appropriate treat- 
ment to remove this agent. After re- 
generation, as this treatment is called, 
the catalyst activity is unimpaired. 
Only when the deterioration effect is 
permanent is the agent called a poison. 

The actual mechanism by which a 
gas phase heterogeneous catalytic re- 


action takes place may be easily vis- 
ualized by means of Figure 11. In 
order for a molecule of the compound 
to react on the surface of the catalyst, 
the molecule must proceed through 
nine steps: 

1) It must move by convection 
from the main body of the gas 
to the surface of the gas film 
(indicated in Figure 11). 

It must move by molecular dif- 
fusion to the exterior surface of 
the catalyst. 

It must next be transferred to the 
surface within the pores. (Ex- 
perimental evidence has shown 
that the major portion of sur- 
face area of a catalyst is on 
the pore walls.) 

It must then be adsorbed by 
the actual surface. 

Reaction takes place. 

The products are desorbed. 
Products diffuse to the exterior 
surface of the catalyst. 

The products undergo molecular 
diffusion through the gas film. 
The products then proceed by 
convection to the main body of 
the gas. 

Theoretically, each one of these 
steps represents a resistance to reac- 
tion and requires a definite driving 
force to overcome this resistance. In 
actual practice the magnitude of one, 
two, or as many as eight of these re- 
sistances may be negligible. This oc- 
currence must be determined experi- 
mentally unless very complete and 
extensive data are available. Methods 
of estimating the magnitude of re- 
sistance of each film when these data 
are available will be presented. 

The problem of material transfer 
through the main body of the gas to 
the gas film interface has been de- 
scribed as convection or eddy diffu- 
sion. Data which would enable predic- 
tions of the rates are very meager, 
practically non-existent. The only re- 
deeming feature is the fact that the 
resistance encountered in this transfer 
is almost always negligible. 

The transfer mechanism through 
the gas film is known to be molecular 
diffusion and has been investigated 
quite thoroughly by Maxwell’ and 
Stefan*. The final form of the equa- 
tion for gaseous diffusion under steady 
state conditions in binary mixtures, 
both components diffusing in oppo- 
site directions is: 


— dpa/dz (7/Dm) (ANa/dA) (75) 


This equation may be integrated for 
a given film thickness (B,) and known 
partial pressures on both sides of 
the film (pag and p,;), 


dN,/dA (Daw 


T) (Pas — Pos) 


(76) 
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Figure! 2. Law of the Mean. 


z film thickness 
Dw diffusivity coefficient 
\ cross sectional area of diffusion 
The diffusivity coefficient is this 
equation may be predicted by means 
of an equation developed by Gilli- 
land’, 


0.0043 T°? v1 M,—1/Ms 
(Va"™ + Va°)? @ 


atomic volumes of A & B* 
molecular weight, A & B 


Dw (77) 
Va, Vi 
Ma, Me 


Values for the film thickness are 
not predictable in most cases, but may 
be estimated if experimenta] data on 
film diffusion are available. The value 
of the partial pressure at the surface 
of the catalyst is usually unknown but 


Figure 13. Catalyst Pore. 


may be found by trial and error cal- 
culations in conjunction with equa- 
tions to be presented later. 

After the reactants have been trans- 
ferred through the surface film, it has 
been assumed*® that they are trans- 
ferred to the actual interior pore sur- 
face of the catalyst by a diffusional 
process in accordance with Fick’s Law. 
Thiele treats various cases, including 
various shapes of catalysts, orders of 
reaction, and isometric and: non-iso- 
metric conditions. The essential fea- 
tures of all these cases are shown by 
the equation developed for an iso- 


(pad C,/dl I 


metric first order reaction on spher- 
ical catalysts: 


dNa DAC, hR » 
oo ee [ sa h my —] - (78) 
= distance from center of catalyst 
pellet (Used in Equations 79 
and 80) 
= diffusion coefficient 
concentration of reactant 
area of pore cross section 
radius of catalyst pellet 
hydraulic radius of the pore 
(c/Dr)'” 
rate of reaction, (mols)/(time) 
(surface area) 


It is interesting to note how easily 
a problem of this type may be set up 
using the Law of the Mean. Unfor- 
tunately, most engineers are not ac- 
quainted with this fundamental math- 
ematical relationship. It operates 
exactly on any problem involving 
mass or energy transfer and allows a 
theoretically correct solution using 
finite increments rather than the mis- 
used “infinitesimal increments”, The 
Law of the Mean simply states that the 
incremental change in a function of 
x may be calculated by the product 
of the change in x and an average 
value of the slope at some point in- 
termediate between x and x + Ax. 
(See Figure 12.) This point is termed 
x-+-aAx. The problem in question 
may be mathematically established by 
considering a pore in the spherical 
catalyst (Figure 13). A material bal- 
ance over the cross sectional volume 
of the pore yields: 


Material In — Material Out 
Material Reacted 
Applying Fick's Law, 
cC, A (—L)/r 
+ AL 


dCy DAdC, 


dl iL 


DA 
(79) 


Applying Law of the Mean 


Equation 
— D(dA/dL)(dCi/dL) 
_+ dL 


= CA AL 
pi 5) cC,A AL/t 


Dividing by AL and taking the limit as 

AL 0, 

DA(#Ca/dL’) + DI (4A/dL)(dC4/dL)] 
>—eC, A/r (80) 


This differential equation is a form 
of Bessel’s Equation and may be 
solved by the use of tables and ap- 
propriate boundary conditions to yield 
Equation 78. 

After the reactants have reached 
the surface of the catalyst by the 
mechanism shown, adsorption and 
subsequent reaction take place. Two 
types of adsorption have been pro- 
posed by various investigators, The 
first type, Van der Waal’s adsorption, 
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Reaction Kettle with Steam Jacket and Spiral 
Agitator. (Courtesy of Blaw-Knox Construction 
Company.) 


has been described as caused by forces 
very similar to those causing conden- 
sation. As the molecules approach the 
surface, the intermolecular forces ex- 
istant between like and unlike mole- 
cules increase until their magnitude is 
greater than the kinetic energies of 
the moving molecules, and adsorption 
takes place. It is thought that Van der 
Waal’s adsorption may produce sev- 
eral layers of molecules at the cata- 
lyst surface. 

The second type of adsorption 
known is activated or chemisorption. 
Langmuir has suggested that this type 
of adsorption is caused by forces 
similar to those concerned in chemical 
bonds, Because of the nature of the 
catalyst surface, certain surface atoms 
or molecules will project from the 
surface at the edges or corners. These 
atoms will not have their electrostatic 
forces neutralized by attracting adja- 
cent surface atoms, but will project a 
field above the catalyst surface. Atoms 
which act in this manner are called 
unsaturated atoms and constitute the 
active centers involved in catalysts. 
The distance between active centers 
will influence properties of the ma- 
terial as an adsorbent and catalyst. 
Depending on the specific catalyst and 
reactants involved, there are many 
possible surface reactions that may 
take place. If the reaction is unimolec- 
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ular the decrease in activation energy 
caused by the surface adsorption may 
increase the reaction velocity, The 
molecule may be adsorbed by adja- 
cent (dual site) active centers and 
consequently be dissociated, Unlike 
molecules may be adsorbed by dual 
sites and react. In other instances an 
activated complex may be formed 
which later dissociates to produce the 
end products. 

The theory of chemisorption reac- 
tions has been well developed by the 
various investigators to a point where 
quite accurate predictions may be 
made about the performance of cat- 
alytic convertors. Unfortunately, these 
equations require knowledge which 
the average process engineer does not 
have at his disposal. At some later 
date, these data may be generally 
available for use, as a result of pure 
scientific research, An equation has 
been listed below to indicate the 
problems involved. This equation in- 
dicates the rate of reaction for a re- 
versible first order reaction controlled 
by the catalyst surface: A = R, 

E, C Te (AH /RT) 


r : ; ; 
(1+ Ka + anKe +aiKr----) 
facK, Miike’) (81) 


t reaction rate, [mols/(vol) (time) ] 


K;, Ka, Ke = adsorption equilibrium 
constants for I, A, & R, 
on the catalyst. I refers 
to merts 


chemical equilibrium constant 


for reaction on the catalyst sur- 
face 
& R 


, Aa, an activitves of I A, 


1, C = constants to be evaluated 


The various constants involved in 
this equation may be evaluated with 
sufficient experimental data. The ad- 
sorption equilibrium constants are de- 
termined by making a series of runs 
(usually three) at varying activities of 
the component in question, holding the 
activities of the other components con- 
stant. These runs must then be re- 
peated at a new temperature to permit 
calculation of the variation of the ad- 
sorption equilibrium constants with 
temperature. Once all equilibrium con- 
stants are evaluated each single rate 
measurement permits calculation of 
the group, 


C ean" /RT 


Additional information concerning 
Equation 81 may be found in an arti- 
cle by Hougen and Watson.° 

As previously noted, the engineer 
confronted with a problem in reactor 
design should collect enough data to 
indicate the resistance controlling the 
reaction. In many cases it will be 
found that mass transfer, rather than 
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surface reaction is important, Hurt’ 
lists the comparative importance of 
time required for mass transfer and the 
time required for surface reaction. for 
the four reactions shown in Table A. 


TABLE A 


Percent of Tote! 
Reaction Time 


Surface 
Reaction 


Mass 


REACTION Transter 





CO + He oHe + COs 6 40 


CO + 3Hz CHa + He wO St) 


2CHs0OH + Ov HCHO + 


2H2O 


«NH + We MNO + GHe 


* Chain Reaction 


Discussion of the calculation of the 
kinetics of non-isothermal reactions 
has been postponed to this point in 
spite of its relative industrial impor- 
tance, because its treatment is depend- 
ent on the principles and fundamentals 
examined in the previous discussion. 

The usual problem confronting an 
engineer dealing in kinetics concerns 
a reaction taking place under varying 
temperature and pressure conditions. 
The solution to a problem of this type 
is intrinsically one of the trial and 
error type, with both temperature and 
pressure profiles to be established for 
the reaction under consideration. One 
method of handling these calculations 
is to divide the reactor into small seg- 
ments. In these small sections, the vari- 
ations of three interrelated items must 
be determined. These items are pres- 
sure drop, temperature change, and 
conversion. The most direct method of 
attack involves a temperature change 
and a pressure drop in the first arbi- 
trary section. With a known average 
temperature, the values of the reaction 
velocity constants may be found. These 
data may then be used to calculate the 
conversion in the section. An energy 
balance for the section using appro- 
priate heats of reaction will enable the 
assumed temperature to be checked. 
After the temperatures have been ad- 
justed, a pressure drop calculation is 
made to check the original assumption. 
This procedure is repeated until all 
assumed values agree with the calcu- 
lated values. The remaining sections are 
then calculated until the desired con- 
version level is reached. At this point 
the overall reactor pressure drop is 
examined. If the value is not within 
the limitations of pumps and equip- 
ment, the entire trial and error process 
is repeated, starting with a new value 
of the initial pressure. 

The pressure drop encountered in 
any specific reactor section may be cal- 
culated by means of the Fanning o1 
Darcy equation for steady flow of 
fluids in circular pipes running full of 
fluid under isothermal conditions: 


2rLW 


=e ec D 


length of pipe 
weight rate of flow, 
conversion factor 


Mass/ time 
32.2 
diameter of pipe 

Mass/Vol 


f Fanning friction factor 


density, 


The Fanning friction factor, /, occur- 
ring in Equation (82) is a complex 
function of Reynolds number. It may 
he defined by Equation (83) : 


f a b Re*. (83) 


Re is the standard abbreviation for 
Reynolds number. The values of the 
specific constants in Equation (83) 
depend on the flow condition, whether 
streamline or turbulent. An alignment 
chart® has been constructed based on 
turbulent flow in clean steel pipe. For 
these conditions, 
f = 0.04 Re*”* 


In order to achieve the maximum util- 
ity from this chart a graph indicating 
the viscosity of the reaction mixture 
versus temperature at different conver- 
sion parameters should be constructed. 
Fortunately, the calculation of con- 
version for the majority of industrial 
processes may sometimes be easily 
made by assuming the reaction mecha- 
nism is first order. This assumption 
may be made for extremely complex 
reactions involving side and consecu- 
tive reactions, as exemplified by the 
calculations of Shutt® on actual experi- 
mental data for the thermal cracking 
of propane and ethane. These calcula- 
tions indicate the actual mechanism is 
very complex; however, the velocity 
of the primary first order reaction is 
sufficient to be rate controlling. For 
very small sections of the reactor the 
rate equation may be used in differ- 

ential form: 

AN, = — (dNa/dV2)AVe = k(N,/V) 

AVe (84) 


The use of large sections of the reac- 
tor would require the use of integrated 
rate equations involving the attendent 
difficulties of expressing k and V in 
terms of N, or Vx. Generally speaking 
it is usually easier to work with small 
sections where arithmetic averages 
closely approximate the true effective 
values. 


End of Part Ill and series. 
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Figure 1. 


Single-Stage Rich-Oil Distillation with Plant-Vapor Re-Cycle. 


RICH OIL RECTIFICATION 
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J. B. Gill Company, 


T IS generally recognized that 

propane bears the same relation 

to today’s natural gasoline plant 
operations that natural gas bore only 
a few years ago—namely, that it is 
only a matter of time until sufficient 
transportation and storage facilities 
will be made available whereby this 
lightest of liquefiable petroleum fuels 
will be conserved and marketed 
such” to the full capacity of the ma- 
jority of its more efficient production 
facilities. Consequently, most of to- 
day’s natural gasoline plants contem- 
plating a reasonably extended operat- 
ing life can anticipate a near future. 
if not immediate. serious questioning 
regarding their ability to efficiently 
produce high-percentage yields of pro- 
pane. 

A properly processed rich-oil recti- 
fying unit is an essential element in 
such production: and on this basis we 
will discuss the prime function of the 
rich-oil -ctifier, when its employment 


t lecember, 1951 - 


RAGATZ 
Long Beach, Calif 


should be seriously considered, some 
important economic and operational 
comparisons of various rectifier flow 
arrangements, and several important 
efficiency and specialized control fac- 
tors associated with the rich-oil recti- 
fier operation. 

The essential role played by the 
rich-oil rectifier in modern high- 
recovery propane operations can be 
best appreciated by an understanding 
of its development background through 
several extensively employed earlier 
process cvycles—hence the first part of 
this paper will be devoted to a brief 
review of that phase of the subject. 

In early absorption plant operations 
propane recovery was a “side issue,” 
and equipment design focused almost 
solely on effecting desired recoveries 
of butane and heavier fractions from 
the rich gas. Under these circumstances 
oil-circulation rates were quite low, 
and even though the stripping stills 
were operated at relatively low pres- 
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LOOKING TO an re 
market for propane, 

gasoline plants will — 
go in processing 
schemes to meet the new 
market. demand. Compared 


With this scheme it will 
usually be necessary to em- 
ploy an auxiliary trimming 
control for correlating the 
unit's operation with 24-hour 
cyclic changes in plant-intake 
quality. Of the various auxéil- 
iary controls available, direct 
measurement and control of 
the volume of vapors intro- 
duced into the base of the rec- 


nual meeting of California 
Natural Gasoline Association, 
in Los Angeles, October 4-5. 


sures, the resultant volumes of light 
vapors released from the rich-oil 
“flash tanks” and stripping-still 
cumulators” were correspondingly low 
—with the result that such vapors 
could be and were readily handled at 
appropriate reabsorbers at little addi- 
tional investment and operating cost. 

As the early low oil-circulation rates 
were increased looking to increased 
propane recoveries, however, the ac- 
companying volumes of plant vapors 
requiring reabsorption treatment 
steadily increased, with this increase 
being particularly marked in the case 
of the still-accumulator vapors. Even- 
tually these recycled vapor volumes 
became sufficiently large, and the costs 
of their handling sufficiently impor- 
tant, to call for process changes in the 
original simple low-pressure plant 
cycles, 

The most obvious initial cycle 
change, and one which was readily 
applicable to existing low-pressure 
plants, involved compressing the low- 
pressure still accumulator vapors to a 
substantially higher pressure for in- 
troduction into a second, high-pressure, 
condensing and accumulating stage 
with the low-pressure still condensate 
being simultaneously pumped into the 
higher pressured condenser for its 
“sponge” effect. This change improved 
the efficiency of the increased propane 
recovery operations by both decreas- 
ing the volume of accumulator vapors 
released, and increasing the pressure 
at which their reabsorber could be 
operated. This initial improvement, 
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Figure 2. Two-Stage Rich-Oil Distillation with Plant-Vapor Recycle. 


however, proved to be economically 
effective over only a small additional 
propane recovery range. 

Figure | presents typical key oper- 
ating data for such a cycle operating 
at the upper edge of economic appli- 
cability on a 350-psig rich oil. Al- 
though the absorber recovery of pro- 
pane in this particular instance 
amounted to only 51.4 percent (with 
a corresponding net stock-tank recov- 
ery of only 39.6 percent), both reab- 
sorption-oil rate and recompressor 
horsepower requirements were such as 
to obviously preclude economic in- 
creasing of the noted relatively low 
propane recoveries. The reason for 
the relatively poor economic showing 
of this particular cycle resides i 

1) The large volume of vapors han 
died by the recompressors at relatively 
high compression ratios—resulting in 
the employment of 6.5 horsepower per 
million cubic feet 
example of Figure 1 

2) The low pressures employed at the 
reabsorbers—resulting in a reabsorption 
oil requirement of 16.3 percent that of 
the main-absorber oil circulation for the 
example of Figure 1 


f rich-gas feed for the 


Two-Stage Stripping 

Still Cycle 
quite 
solution 


generally 
adapted, for the 
above-noted weaknesses of the “low- 
pressure still, vapor recompressor™ 
cycle was the two-stage stripping still 
cycle in which the first stage of vapor 
compression was effected hy applica- 
tion of heat, rather than mechanical, 
energy. In this cycle the rich oil is 
initially stripped of its lightest frac- 


next, and 
process 


The 
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tions at a still operating in the same 
general pressure region as the recom- 
pressor discharge of the previously- 
discussed cycle, after which the re- 
maining heavier components of the 
rich oil are recovered at a second, 
substantially lower-pressured stil] op- 
erating “total condensing.” As with 
the previous cycle, the second stage 
condensate is pumped over the first 
stage high-pressure condenser for its 
sponge effect, and the vapors dis- 
carded from the high-pressure accumu- 
lator are treated at an appropriate re- 
absorber—with these vapors often 
being recompressed to main absorber 
pressure for high-pressure absorption 
at the main absorber along with the 
rich plant-intake gas. 

Figure 2 presents typical key oper- 
ating data on such a two-stage strip- 
ping still unit handling rich-oil from 
a 450-psig absorber. While the oper- 
ation of this particular unit cannot be 
compared in detail with that of Figure 
1 due to differences in feed quality 
and absorber pressures, as well as the 
fact that compressor condensate was 
being handled in the Figure 2 opera- 
tion while omitted from Figure 1, it 
nevertheless is clearly evident that the 
cycle of Figure 2 is a distinct im- 
provement over that of Figure | in that: 


While the main-absorber propane re- 
coveries were of the same order for both 
cycle examples, only half as much re- 
compressor horsepower, and than 
half as much reabsorber lean-oil, was re 
quired by the two-stage still cycle to 
equal (if not exceed) the stock-tank re 
covery of absorbed propane obtained 
with the single-stage still cycle 


less 


While relatively efficient in the 50 
percent propane recovery region, the 
two-stage stripping still cycle falls off 
rapidly in recycle-vapor handling effi- 
ciency at propane recoveries above 
this figure due to “compounding” of 
the accumulator recycle-vapor volumes 
at the higher propane recovery rates. 
This “compounding” results from the 
following basic absorption relation- 
ships: 

1) By the time 
the order of 50 


propane recoveries of 
percent have been 
achieved, all available heavier ends have 
been recovered and already employed 
for their “sponge” effect in holding the 
earlier recovered propane in the still- 
accumulator liquid—hence any addi- 
tional propane recovery must “stand on 
its own feet” in effecting the liquid 
composition adjustments required to add 
it “as a liquid” to the earlier recovered 
liquid products 

2) Process designers have in 
found it necessary to limit the 
stage condenser pressures to levels only 
higher than the vapor pressure 
of pure propane at available condenser 
temperature. Hence, if the “50 percent 
plus” increment of propane reaching the 
accumulator carries any appreciable 
amount of ethane and lighter fractions 
with it, the only way said propane incre- 
ment can get into the accumulator liquid 
is to “pump” lighter undesired fractions 
therefrom by development of a large 
propane recycle between the reabsorber 
and still accumulator—which action ac- 
counts for the noted “compounding” of 
recycle-vapor volumes with the conven- 
tional two-stage stripping still cycle 
propane recoveries above 50 percent 


general 
second 


slightly 


The obvious answer to this last 
process problem resides, of course, in 
the distillation removal of all unde- 
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Figure 3. Interchanger Arrangements for Rich-Oil Rectification. 


sired light fractions from the rich-oil 
stream ahead of the stripping still. 
When the undesired lights are thus 
removed, all absorption-recoverable 
propane can be readily retained in the 
still overhead product at convention- 
ally prevailing accumulator pressures 
and temperatures. Furthermore, the 
still condenser can then be operated 
“totally condensing” with employment 
of only a single distillation stage. 

Broadly, such rich-oil distillation 
units may be called upon to sharply 
cut a portion of the absorption-recov- 
ered propane to fuel gas for produc- 
tion of a _ close-specification vapor- 
pressure LPG; to sharply cut between 
ethane and propane for maximum pro- 
duction of close-specification vapor- 
pressure commercial propane; or to 
sharply cut a portion only of the 
ethane overhead looking to production 
of a finished light-liquid stream con- 
taining a relatively high-specification 
quantity of ethane. 

This range of rich-oil distillation 
requirements can be fully met by re- 
placing the conventional rich-oil “flash 
tanks” with a tray-equipped rectifying 
column, feeding the resultant rectifier 
overhead stream into an appropriate 
reabsorption column, and returning 
the resultant rich reabsorption oil to 
the rectifier—-which equipment ar- 


rangement constitutes the “rich-oil 
rectifier” of the subject paper. 

The earliest rich-oil rectifier designs 
drew on conventional distillation prac- 
tice for their formulation—resulting 
in simple reboil-heated units such as 
described by Whistler." While these 
earlier units employed hot lean oil for 
their major heat supply, the tempera- 
ture levels of their operation were 
such that large amounts of low-level 


heat had to be discarded from the lean 


oil at the lean-oil ‘water coolers when 
operating at the higher, more efficient, 
reabsorber pressures. Operating at 
lower reabsorber pressures to conserve 
this low-level heat, on the other hand, 
required employment of undesirably 
high reabsorption oil circulation rates. 
Later, the rectifier “side stream” heat- 
interchange cycle** was developed as 
a solution to the uneconomic alternates 
of these two earlier simple reboil 
cycles. 


Figure 4. Production of Specification LPG with Varying Quality Intake by Direct Adjustment of 
Rectifying Vapor Rate-of-Flow. 
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Figure 5. Production of Specitication Propane with Varying Quality Intake 


Comparative Process Data 

Figure 3 presents comparative key 
process data for these three rich-oil 
rectifier cycles. In this figure, Column 
{ presents data on a conventional 
base-heated rectifier operating in the 
upper range of normally employed re- 
absorption pressures; Column B pre- 
sents data on a similar conventional 
unit operating at a low reabsorber 
pressure; and Column C presents data 
on a typical “side-stream™ heat inter 
changed unit operating in the upper 
reabsorber pressure range 

While these particular operations 
cannot be directly compared “down to 
the last detail” due to variations in 
main absorber operating pressure. 
quality of rich oi! undergoing recti 
heation, and over-all propane recovery. 
they do clearly illustrate the relative 
heat recovery characteristics of the 
three respective cycles. One of the best 
yardsticks for comparative evaluation 
of lean-oil heat recovery in such oper 
ations is the temperature “gap” be- 
tween the lean oil going to the water 
coolers and the rich oil from the main 
to Figure 3 we 
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heat recovery. In fact 
poor that added 
from an outside source to provide proper 
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of Reboil Temperature and Vapor Flow. 


The flow of Column B so improved on 
the heat recovery accomplished with Col- 
umn 4 that additional heat could be re- 
covered from the lean oil by appropriate 
heat interchange with the rectified rich-oil 
its way to the still. However, the low 
reabsorption pressure which made this heat 
recovery possible called for a correspond- 
ing undesirably large reabsorber oil ratio 

The flow of Column C, while operating 
with the highest heat recovery of the threc 
cycles, simultaneously operated at the 
highest reabsorber pressure and lowest re 
absorber oil rate 


on 


Appreciation of the economic sig- 
nificance of the heat-recovery differ- 
ences exhibited by these three different 
cycles may be enhanced by noting that: 


on the more 
would permit, 


1) Operating Column A 
efficient cycle of Column (¢ 
or the actual operating case cited, a 40 
percent reduction in the heat load carried 
at the fired heater of the companion strip 
ing still 

2) Heating 100 gpm of lean oil from 
150° F. to 200° F. in a fired heater operat 
ing at 70 percent efficiency on 1200 Btu 
gas valued at 15 cents per thousand cubic 
feet represents a yearly fuel charge of 
$1,700.00—which charge, in the case of the 
rich-oil rectifier operation, must be aug 
mented by corresponding depreciation and 
operating charges for the additional $tu 
loads imposed on the companion still-heat 
ing and water-cooling equipment 
In keeping with conventional frac- 
tionating-column practice, the early 
rich-oil rectifier designs relied on sim- 
ple adjustment of the reboiler temper- 


atures to control the degree of cut 


by Combination Adjustment 


between overhead-rejected light frac- 
tions and absorption-oil retained 
heavier components. When applied to 
the daily cyclic change in plant-intake 
quality encountered in most absorp- 
tion plants, however, this simple con- 
trol often proved inadequate—particu- 
larly for plants operating in the upper 
propane-recovery ranges. As a conse- 
quence, various secondary “trimming” 
controls have been added to the pri- 
mary reboiler-temperature control for 
effecting those precise secondary ad- 
justments required to keep the rectifier 
operation in step with daily cyclic 
changes in plant-intake quality. Of 
such controls, the following are cur- 
rently emploved in one or more plants 
with which we are familiar: 


uncondensed 
accumulator back 


Recycling of 
from the stripping-still 
to the rectifier reabsorber 

2) Recycling stream 
nized liquid from a product 
back to the rectifier 

3) Adjusting of the main 
oil rate to hold a constant propane 
butane absorption factor at the main 
sorber 

4) Adjusting the 
rich-oil rectifier 

5) Adjusting the 
rectifier reabsorber 

6) Adjusting the rate rectifying 
vapor flow into the rectifier base 


If the variation in plant intake 
quality is not extreme, our experience 
indicates that precise contro! of final 


1) 


vapors 


et depropa 
tractionator 


ota 


absorber lean 
or 180- 
ab- 


pressure carried on the 


lean-oil rate to the 


ot 
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light-product quality can be most 
readily obtained by holding the recti- 
fier reboil-temperature substantially 
constant with either a fixed oil rate or 
constant “lean-oil/gas” ratio at the 
main absorber and rectifier reabsorber. 
and appropriately adjusting the vol- 
ume of rectifying vapors employed at 
the rich-oil rectifier by “direct meas- 
urement and control” of said vapor 
volume to compensate for the daily 
cyclic changes in plant-intake quality. 

An excellent example of a rectifier 
operation employing such a direct 
vapor-flow control is presented in ac- 
companying Figure 4, in which the 
vapors introduced into the rich-oil 
rectifier are obtained from the still- 
product accumulator by aid of a flow- 
controller operating to regulate the 
temperature of the production stream 
entering the accumulator. 

In one operation with this equip- 
ment, a maximum amount of butanes- 
plus are recovered at the absorber. 
and the resultant still-product sepa- 
rated at the single fractionator into a 
15.0-15.5 pound stabilized gasoline 
bottoms and a 100 or 125 pound LPG 
overhead, The amount of absorption 
oil employed with this operation to 
achieve maximum recovery of butanes 
at the main absorber is such that the 
amount of propane simultaneously re- 
covered is more than can be blended 
into specification LPG with the butanes 
remaining from the production of 
15.0-15.5-pound gasoline. As a conse- 
quence, a portion of the absorbed pro- 
pane has to be discarded overhead at 
the rich-oil rectifier, and employment 
of the indicated “measured” rectifying- 
vapor volume control makes it possi- 
ble to so precisely adjust the quantity 
of propane thus discarded that an 
extremely close control can be main- 
tained on the vapor-pressure of the 
resultant LPG product, In fact, with 
this particular control, the plant in 
question finds no difficulty whatever 
in regularly holding its LPG ship- 
ments within plus or minus 1.5-2.0 
pounds of their specification mean. 

In Table 1 are presented pertinent 
operating data from this unit which 
clearly demonstrate why control by 
adjustment of the rectifying-vapor 
flow, rather than conventional adjust- 
ment of the reboiler temperature, 
makes possible an extremely close 
control on the resultant LPG vapor 
pressure. Referring to this table, it 
will be noted that with most pertinent 
operating conditions remaining sub- 
stantially constant, a seven-pound vari- 
ation in the LPG vapor pressure re- 
sulted in only a 3° F. temperature 
difference in the rich-oil leaving the 
rectifier base—which small tempera- 
ture difference is obviously outside 
the range of practical intermediate ad- 
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Figure 6. Rectifier Bottoms Temperatures vs. Changes in Plant intake Quality. 


justment. On the other hand, the 
volume of rectifying vapors intro- 
duced into the column base changed 
from 1700 to 1425 thousand cubic feet 
per day—which variation is large 
enough to permit of precise intermedi- 
ate adjustment for production of a 
range of vapor pressures between the 
118 and 125-pound figures of the table. 

While simple adjustment of an ap- 
propriate secondary control with the 
rectifier base-temperature held sub- 
stantially constant will suffice to yield 
close control of light-end product 
quality when the cyclic changes in 
plant-feed quality are not too large. 
cases where such changes are extreme 
often require a coordinated adjust- 
ment of the rectifier bottom tempera- 
ture with the secondary control ad- 
justment, 

A simplified flow-sheet of a plant 
installation employing such a dual 
contro) is presented in Figure 5. This 
plant handles two streams of intake- 
gas of widely different composition, 
namely, streams having concentrations 
of propane and heavier of some 12.50 
and 0.75 gallons per thousand cubic 
feet, A specially cooled absorber is 
employed for handling the two gas 
streams, with the rich-gas stream being 
introduced into a base-cooler associ- 
ated with the bottom section of the 
column while the lean-gas stream is 
introduced near the top of the column. 


A Gulf Publishing Company Publication 


Oil circulation rates are maintained 
at a constant “lean oil /lean gas” ratio 
with an appropriate ratio controller. 

Figure 6 presents a characteristic 
24-hour plant-intake record for this 
unit from which it will be seen that 
the rich-gas intake rate may vary more 
than twofold, and the lean-gas intake 
rate more than sixfold, over a 24-hour 
period. By appropriate interlocking of 
temperature and vapor-flow controls 
at the rich-oil rectifier while holding a 
constant “lean oil /lean gas” ratio at 
the reabsorber, it is possible to auto- 
matically compensate for the extreme 
range of plant-intake quality repre- 
sented by the flow volumes of Figure 
6 while consistently producing extra- 
high yields of close-specification qual- 
ity propane (i.e. 95 percent propane 
absorption followed by a 95 percent 
rectifier retention of propane contain- 
ing not over 4 percent ethane). 

Due to the mechanical arrangement 
of the equipment in question, it was 
found more convenient to control the 
rectifier on the basis of the vapor 
volumes leaving the top of the rectifier 
rather than the vapor volumes enter- 
ing the rectifier base—and the inter- 
locking control of the unit consists of 
a vapor-flow controller on this exit 
stream arranged to reset a temperature 
controller adjusting the heat supply 
to the rectifier reboiler. 

From “cut and try” experience, it 


147 











i 

set , oy 
7h; 7 nt wS 
ZN. 


ee 
OK 
5 ey 
me, 


Figure 7. Rectifier Bottoms Temperature vs. Vapor Flow from Rectifier. 


has been determined that for inter- 
mediate mixtures of plant-intake 
streams in the volumes normally en- 
countered, maintenance of a vapor- 
flow from the rectifier in the amount 
of 4.5 to 5.0 units on the flow-controller 
chart will produce a finished propane 
product containing not over 4.00 per- 
cent of ethane, By similar experience, 
it has also been determined that the 
rectifier bottoms cannot be allowed to 
drop below 210° F., and need not be 
heated above 260° F., for maintenance 
of this ethane specification irrespective 
of the resultant volume-flow of vapors 
from the rectifier. On the basis of 
these experimentally-derived control 
factors, therefore, the interlocking 
“vapor-flow, bottoms-temperature” 
controls are adjusted so that the vapor- 
controller will reset the temperature- 
controller to maintain a vapor flow 
between 4.5 and 5.0 units on the flow 
chart between temperature limits of 
210° F. and 260° F.—while corre- 
sponding “blocks” are set on the tem- 
perature-controller whereby this unit 
will thereafter maintain said tempera- 
ture limits irrespective of the volumes 
of vapor-flow developed. 

Figure 7 presents a 24-hour chart 
record of the vapor-flow from this 
unit, together with an hourly record of 
the temperature maintained at the rec- 
tifier base, for the same operating 


148 


period as Figure 6, Referring to Figure 
7, it will be seen that from 8:50 a.m. 
until 3:40 p.m. the equipment operated 
at a fixed-temperature control of 210° 
F. on the rectifier base; then in keep- 
ing with changing plant intake quality, 
the control temperature was gradually 


raised from 210° F. to 260° F. be- 
tween 3:40 p.m. and 11:10 p.m, From 
11:10 p.m. to 4:45 a.m. the equipment 
operated at a new fixed-temperature 
control of 260° F.; thereafter, due to 
again changing intake quality, the 
temperature was gradually dropped 
from 260° F. to 210° F. by 8:50 the 
following morning. 

In keeping with these temperature 
shifts, it will be noted that during the 
periods of changing temperature the 
rate of rectifier vapor-flow was hel 
largely between 4.5 and 5.0 units, 
while during the 210° F. operation it 
rose to a maximum of 6.3 units, and 
during the 260° F. operation it fell to 
a minimum of 3.2 units. 

For interest in correlating the plant 
feed composition with these changes 
in rectifier temperature control, we 
have indicated the periods of fixed 
rectifier temperature by appropriate 
solid lines on the bottom of Figure 6. 
It should be noted that these solid 
lines are offset with parallel dashed 
lined by approximately one hour; that 
the dashed lines clearly define periods 


of maximum and minimum rich-gas 
intake; and that their one-hour “offset” 
from the solid lines represents the 
time lag of the rich-oil flow through 
the large rich-oil surge drum employed 
to smooth out the plant’s operation. 
This particular operation is the most 
dramatic we have encountered to date 
in demonstrating the limitation of the 
simple base-temperature control for 
precise adjustment of a rich-oil rec- 
tier operating on a_high-recovery 
propane cycle—which limitation pos- 
sibly accounts for considerable of the 
troubles encountered in the past with 
certain of these units in the field. 


Summary 

The position of the rich-oii rectiher 
in plants anticipating a high-percent- 
age absorption recovery of propane 
may be summarized as follows: 

1) The prime function of the rich- 
oil rectifier is to efficiently remove all 
undesired light components from the 
rich-oi! ahead of the stripping still 
with a minimum accompanying loss 
of desired heavier fractions. 

2) Installation of a rich-oil rectifier 
should be given serious consideration 
whenever stock-tank recoveries of “net” 
propane are desired in excess of 50 
percent, 

3) The excessive heat consumption 
of the earlier.simple cycles can be 
substantially reduced by employment 
of appropriate “side-stream” heat in- 
terchange at the rectifying section of 
the unit. 

4) In high-percentage propane re- 
covery operations, it will usually be 
necessary to employ an auxiliary 
“trimming” contro] in addition to the 
conventional base-temperature control 
for correlating the unit’s operation 
with 24-hour cycle changes in plant- 
intake quality. 

5) Of the various auxiliary controls 
available, direct measurement and 
control of the volume of vapors intro- 
duced into the base of the rectifier 
offers the most promise—particularly 
when correlation with an adjusted bot- 
toms temperature control is required. 

6) If the 24-hour cyclic change in 
feed quality is large, it will usually 
be necessary to coordinate adjustment 
of both the reboil temperature and the 
auxiliary control to obtain the desired 
objective of high rectifier-retention of 
desired fractions with precise control 
of light end-product quality. 
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Petroleum’s Part in 
European Recovery 


V. S. SWAMINATHAN 


London 


HE paramount part played by pe- 
troleum in the economic recovery of 
revealed by two 


Europe is reports re- 


leased late in August—“Economic Prog- 
ress and Problems of Western Europe” 
by O.E.E.( and the “Second Report 
m the Coordination of Refinery Ex 
Europe” by the oil committee 


Marshall Aid 


much- 


pansion in 
O.E.E.C. The 
gram indeed 
blood 


rope 


of the pro- 


gave the needed 
transfusion to war-stricken Eu 
patient responded to the 
well that he 


years nearly 


and the 
treatment so has achieved 
in three all that was hoped 
m tor 

Increase in output of refined oil 


Western 


period was proportionately greater than 


pro- 


ducts by Europe during the 


with any other commodity; it amounted 


to 200 percent. Oil companies operating 
made a valuable con- 


O.E.E.C 


their 


in the region also 


tribution to the countries im 


that earnings trom overseas ac- 


tivities greatly augmented the “invisible” 


items which made possible a great im 


provement in their external balance of 


trade. Consumption of petroleum 


‘Marshall 


ing bunkers) rose fr 


pro- 


ducts by Europe” (exclud- 
om about 26 million 
war to 35 millions 


metric tons before the 


TABLE 1 
Estimated Thruput Refinery Western Evrope 
(in million metric tons) 


First 
Report 
1949) 





19.35 

18.78 

8.12 

8.26 

4.72 

154 

0.62 

0.37 

Switzerland 0.10 

Turkey 0.06 

Norway 0.04 

Denmark 0.03 
Greece? 04 


Total 62.39 


1951 estimate includes Trieste; that for 1949 included 
only part Naples and Trieste refineries. 
2 1951 estimate shows that Greek projects have been de- 
ferred 
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Figure 1. Giant New Absorption Column Being Raised ot Shell's New Stonlow (Cheshire, England) 
Refinery. 


1949-50 


met by the 


This 


dev el 


in 1947 


increased 


and 44 millions in 
intake 
opment of 


was 


crude oi] output, and con 
new and extension of exist- 

Motor 
Europe, at 28 


first by 


struction of 
ing refineries fuel 
of Western 
the total, 


later by 


consumption 


percent o 


restricted rationing 


and increased excise duties in 


several countries, has only recently 


There was a 
intake of 
following mechanization 


reached prewar level 


marked growth in the 


Kas 


and diesel oils 


of agriculture, increased employment of 


commercial vehicles and partial change 


from steam to Diesel engines on Eu 


ropean railways. The greatest propor 


fuel oil now 
total, and in 


half. What 


was correctly regarded in 1949 as a fuel 


has been in 
third of the 


than 


tionate rise 
forming a 
some countries more 
marginal or supplementary to solid fuels 


must now be deemed an essential con- 


tribution to the sources of 
Without 
plies European economic and industrial 
checked 
Committee's 


European 
energy adequate energy sup- 
activity cannot fail to be 

The O.F.E.C. Oil 
(1951) estimate of refinery 
Europe in 1952-53 is 65.1 million metric 


(1949) 


new 
thruput for 
tons, against its original figure 
of 62.4 Net currency 
from the implementation of this 
but the com- 
mittee is of the that 
saving of approximately $450 
(accounting currency) can be 
As part of the E.R.P. oil had 
role to play, 


millions saving 
pro- 
gram is difficult to assess, 
opinion a gross 
currency 
million 

achieved 
a particularly important 
but the specific dollar outgoings on ac- 
count of petroleum in 1948 were calcu- 
lated on a f.o.b about $500 
million with an ex- 
change cost of approximately $1000 mil- 
f.0 b 


basis at 


over-all foreign 


lion on an basis, and exclusive of 
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trade. A cardinal fea- 


's oil policy to 


extra- European 
O.E.E.C 
burden 


ure of reduce 


this dollar was a major expan- 


sion of crude oil refining facilities, In- 


land oil consumpfion as estimated by 
in million metric tons is 
51.7; 1951-52, 56.3 and 1952 
53, 60.9. Inland demand rose by 17 per 
cent between 1948-49 and 1949-50, by 
18 percent between 1949-50 and 1950-51, 


and will continue to rise by nine percent 


the committee 
for 1950-51, 


the following year and eight percent the 
year after. 

Table 1 gives the 
thruput of Western Europe in 1952-53 in 


estimated refinery 


million metric tons by countries 
Since by far the largest postwar oil 


of all Western Eu- 


under way is in the 


refinery expansion 


ropean countries 
United Kingdom, Table 2 makes inter- 
esting reading 


Apart from thruput changes there has 


TABLE 2 
Annval Thruput of Individual U. K. Refiner- 
ies (in 1000 metric tons) in 1952-53. 


First 
eport 





Esso Petroleum, Fawley 
Shell, Stanlow 
Anglo-Iranian, Liandarcy 
Shell, Heysham 
Anglo-Iranian, Grangemouth 
Vacuum, Coryton 
Anglo-lranian, Pumpherston 
Shell, Ardrossan 

Lobitos, Ellesmere Port 
Mancher Oi! Refinery, Partington 
Berry Wiggins, Kingsnorth 
Berry Wiggins, Weaste 
Witham Ernggs, Dundee 
Shell, Shellhaven 
Anglo-Iranian, Kent 


Total 
ject included for information 
( Cobos Trinidad Leasebolds 


GRAND TOTAL 
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Figure 2. General View of Esso Petroleum’s New Refinery at Fawley, England, Formally Opened on September 14. 
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See Table 3 


of Eur pean rehnery 
expansion 1948-54 is estimated $1 
018 million 
about $169 milli 
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ms represent 
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Vv slwins 


Table 4 
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Whe 
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reas before the war dollar « 


were 53.3 percent 


alli refinery requirements by 


} 
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will | 
time to 


Also, by the 


output of 
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80.21 
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percent im prewar percent 


n 1952-53 latter per 


indigenous crude petrole: 


and shale oil million t 
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Intra-I 


will total four 


meeting some six 


European refinery needs 


trade is of value tor 


pean great 


disposal of finished products. It is reck 


ned to account for about 10 perce 


he total output from Furopean refiner 
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Four 


Turning t quality as a 
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TABLE 3 


Oll Cracking Capacity of Evropean 
Refineries 


In Metric Tons per Stream Day 
Catalytic Cracking Thermal! Cracking 


Oa Dec 
31, 1952 


On Com- 
pletion 
“2 670 


5,510 


On Dec. On Com- 
31,1952 plet 


UK 
Renelur 
France 7,870 
Germany 5.424 
Ita 2,210 


1,520 
& 190 
2,530 
3,216 
4,400 
33,884 18,946 


18,946 


To these should be added 2,848 tons per stream day for 
bydragenation plants 
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72 (Motor Method). 
are, how ever, 
Method) 


Committee 


Certain countries 
74-76 (Motor 
O.F.E.C. Oi 


progressive mm 


importing 
The 
that a 


# this rating by a few points 


gasoline 
feels 
provement 
vould be 
the United States ordinary 
78, 


programs ot parti Iipating 


justified, considering that in 
gasoline has 
rating of and 
rhe 


countries, by 


in octane 
Rg? 


premium 
grade, 
making use of 
pro 


capacity of 


extensive 


catalytic cracking technique, will 


virtue of 


flexibility, 


cle by reserve 


perational the possibility of 


about another 10 million tons 


oil a year on completion of all 


pproved projects 


Western 
output ot 


the 
had 


metric t 


Before war European 
11.2 
oil 
By 


will be five 


efneries an annual 


illion ms, when half of the 


supplies were paid for in dollars 


the 


1952-53 thruput capacity 
times gerater, and the additional oil sup 


44 
little 


ies, of approximately million tons, 


be obtained with mecrease in 


llar imports of crude oil or finished 


and with a substantial 
Phe 
this great physical and financial invest- 
the 


reign currency, important as 


products saving 


currency benefits accruing from 


nent cannot be measured merely by 
Saving m f¢ 

at may be urope gains a Dasic In 
stry capable of supplying liquid fuels 
bricants and a wide range of valuable 
etrochemicals vital to its economic life 
April, 1951, FE. C. A 
as provided $1200 million im the supply 

oil Western 


pe, and time is rapidly approach 
this 


p to the end of 


amd equipment to Eu- 
the 
the 
mportant region will be able to provide 
the oil 


countries 


ng when refining industry of 


e€ major part of products 


ecded by the participating 


Although this region's refinery thru- 


t will supply close on 59 million tons 


f oil products in 1952-53 toward the 61 


nillion tons required inland 


will still be 


tor con 


there a net deficit 


11.4 


deliveries 


sumption 


{ about million tons to 


inker 


meet 


supplies to overseas 


territories and exports to n partici- 
With E. P. U. (Euro- 
making 


trade the 


pating countries 


pean Payments Union) for 


greater liberalization of ex 
flow of petroleum products 


reckoned to 
yutput 


change and 


between participants is 
reach 10 percent of the refinery 
im 1952-53. The 


tic refining and the 


development of domes- 
financial agreements 
entered into between certain participat- 


United 


the t 


ing countries and some States 


companies will provide with 


oil 


saving m 


rimer 


needed in 1952-53 at a substantial 


currency 


The oil committee lays down that for 


tuture refinery projects the criteron, 


whether they can operate economically 


without excessive 
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itecti 


fiscal or administrative pr 


assume cardinal importance 
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construction which will increase the 
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The 
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oil companies t 


While 


vasteful duplication of refining facilities 


European after 
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refineries 


mitput 
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plan for 


that 


compelling 


the tuture recommending 


should be avoided, and the development 


of refinery expansion should be kept 
under continuous by the O. I 


ho 


oil committee is not in favor of 


review 
to ensure orderly progress, the 
restrict 


ing European refining capacity to a 


ceiling,” in view of the universal rising 


trend im consumption of liquid fuel 


products and petrochemicals 


TABLE 4 


Oll investment Program of O.£.£.C. 
Countries, 1948-54 


Nea- 
Expendsure 


Expenditure, (In 1,000 Total 





362,700 

181,650.5 

107,213 
A206) 
88,145 
23,468.7 


429,600 
207,217.5 
137,512 
117,000 
92,070 
35,003 > 


25,567 
30,299 
30,704 
3,925 
11,625 
169,110 


849,383.21, 108,493.2 
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Vertical Pressure Vessels 


PART IV 


F. E. WOLOSEWICK 


Structural Engineer, Chicago 


Stresses in Skirts Due to Thermal 
Expansions 


MASSUMING that the tempera- 
ture gradient through the 

. skirt is known approximately, 
it is possible to estimate the probable 
ranges of stresses which could be de- 
veloped at the weld line. 

In the development which follows, 
use is made of the concept of beam on 
elastic foundation, which has been 
mentioned repeatedly in this article. 
The application of this tool of analy- 
sis is predicated on functional and 
elastic displacements; on assumption 
of linear stress distribution through 
the wall and on the recognition of 
modulus of elasticity. 

In highly stressed members operat- 
ing at elevated temperatures, flow of 
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metals or creep will occur, and the 
simple linear stress distribution would 
no longer ‘xe true. Some metallurgists 
question the present values of modulus 
of elasticity, while others indicate that 
plasticity of metals modifies stresses 
computed on the elastic premises, A 
list of some recent researches in these 
fields is included in the bibliography. 

These and many similar ideas throw 
considerable doubt on the elastic 
method of analyses. Unfortunately 
most of these ideas are in a discus- 
sional and experimental stage. Coales- 
cence of these ideas, by scientists, met- 
allurgists and research groups into a 
simple workable analytical tool for 
practicing engineers is eagerly looked 
for. Until some definite formulations 
can be presented, the present theory of 
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THIS IS THE concluding 
part of Mr. Wolosewick’'s dis- 
cussion of supports for verti- 
cal pressure vessels, a subject 
about which comparatively 
little information has been 
pu Part I appeared in 
July. Part I in August and 
Part Il in the October issue. 

Pressure vessels in process 
plants are subjected to varied 
conditions and these comp or 
in operating 
pressure induce pr soateine 
sometimes quite large, in the 
support structures. These are 
the problems treated in the 
current four-part series, one 
that has been welcomed by 
those in the industry con- 
cerned with pressure vessel 
design, fabrication, inspection 
and maintenance. 


elasticity constitutes the only available 
method of analysis of these and simi- 
lar problems, 


Use of Beam on Elastic 
Foundation 


The basic idea of beams on elastic 
foundation was established by Winkler 
in 1867, in studying stresses in rails, 
extended by Zimmerman in 1888, and 
summarized by Timoshenko and He- 
tenyi respectively in Theory of Plates 
and Shells, and Beams on Elastic 
Foundations. 

Consider an elementary height of 
the skirt of differential height dx, un- 
dergoing exaggerated symmetrical ra- 
dial displacements, under the action 
of heat. There is then a radial dis- 
placement of w, with corresponding 
increase of the circumference by an 
amount of CD, for any differential 
angle of dé as shown in Figure 18. 
Similarly a differential element above 
and below the one considered will 
undergo a radial displacement, but of 
varying degree, 

The differential elements are con- 
tinuons longitudinally, that is perpen- 
dicular to the plane of the paper, 
hence circumferential shears and mo- 
ments will be developed along the 
length of the skirt due to continuity. 

To evaluate moments and shears it 
is necessary to determine the manner 
in which displacements w varies lon- 
gitudinally. This can be done by ex- 
pressing displacements w differentially. 

For any small angle d¢, length of 
are AC==Rd¢. For change in radius 
by an amount of w, are BD == (R + 
w) d¢. The difference between AC and 
BD is C’D. Or CD = (R + w) d¢- 
Rd¢ == wd¢. 


If AC is assumed as unity, then the 
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ratio of C’D divided by AC, will be 
the unit strain per unit of length, But 
AC = Rd*, or 1l==Rdé. Therefore 
unit strain, due to radial displacement 
of w, 


CD wd¢ w 
A Rd¢ k 


(14) 


Due to radial displacement w, hoop 
force T is acting on an element AC 
causing a stretch of C’D. Force T can 
be replaced by a horizontally distrib- 
uted force q, assumed to be acting over 
q 


the length of unity. Hence, T de” 


Assuming Modulus of Elasticity to 
apply, 


Unit stress qR 
détw 


. (15) 
Unit strain 


1/R, 


Replacing d¢ by its equivalent, 
substituting, 


qR 

tw 

Etw 
Hines 6 ~ 

This fictitious force q vari s 
tinuously along the height of the skirt. 
To determine the variation of this 
force, it is necessary to consider the 
manner in which the skirt bends, 

For any differential height of the 
skirt, let p be the curvature. From re- 
lationship of similar triangles shown 
in Figure 18e, dx : p==e : y. Rearrang- 
ing algebraically, the unit stretch 
along the length of the skirt is e, 


(17) 


con- 


= This stretch is resisted by 
material at point A and C in the plan 
view of the element. Hence assuming 
Poisson’s ratio v to apply, the unit 
longitudinal strain will be modified 
to the extent of resistance offered by 
radial displacement. Consequently, the 
net unit stretch becomes: 
c ‘ Ver 
The next step is to determine stress 
relationships in terms of unit displace- 
ment. This can readily be done by ap- 
plication of modulus of elasticity. 
Hence the two unit strains, one in the 
longitudinal direction, the other in the 
radial direction are as follow: 


(18) 
(19) 


From the above two equations, unit 
stresses in both directions are obtained: 


20) 
fn ; (21) 


The stress /, is the longitudinal 
bending stress. through the thickness 
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of the skirt, and will vary in linear 
fashion, assuming conventional stress- 
strain relationship. It is convenient to 
replace the unit strains e, and eg by 
their equivalent values previously de- 


. Therefore: 
Je 


This equation indicates variations of 
stress in terms of radial displacement 
w, and curvature p at any distance y 
from the center line of the skirt. The 
radius of curvature p, has not been 
evaluated. 

This unit stress when multiplied by 
differential area dA will be the unit 
force on that area. The moment of this 
force about the neutral axis will be 
frydA, and when integrating over the 
entire width, will be the total moment, 
per inch of circumference. Hence: 


rived, and 


w 
R 


( y vw 
OS ae 


(i— v*) 


(22) 


M = { fiydA = ffiydy 
y vw 
((: TR ) Eyay 
(| v’) 


y 
3p * 2R 


(| vy) 


(24) 


Making the above substitutions, col- 
lecting terms, the following equation, 
standard in Elasticity, is obtained: 

Et’ 
12p (1 
l D 
p p 


M 


The second term of equation 24 be- 
comes zero as a consequence of inte- 
gration, leaving only the first term to 
resist curvature longitudinally. It is 
convenient and in line with accepted 
usages to define the elastic constants 
of equation 25 by D. Hence the more 
convenient restatement of equation 25, 
is written in this fashion: 


l M 


p D 


(26) 


Curvature is conveniently expressed 
in differential form in terms of rate at 
which the slope changes, per unit of 
distance. The slope is expressed as an 
angle, in this instance it would be ex- 
pressed as the change in radial expan- 
sion w, or dw/dx. Therefore the rate 
of change of slope would be d?w/dx*= 
1/p. Making the above substitution of 
curvature in terms of rate of change of 
slope due to expansions radially, the 
following differential equation of the 
second order is obtained: 


M paw 
dx’ 


The above equation, except for the 
term D is standard in evaluating mo- 
ments in many advanced investigations 
in structural engineering and strength 
of materials. 

From mechanics, the rate at which 
the moment varies is the shear, Q, or 
differentially : 


aM D dw 
dx dx’ 


QO (28) 


Finally, the rate at which the shear 
changes is equa! to the load q affect- 
ing this change, or: 


dQ D d‘w 
dx dx* 


(29) 


Replacing q, which is the hypotheti- 
cal force, by its equivalent value pre- 
viously determined, and keeping in 
mind signs, namely that g acts in di- 
rection opposite to displacements, and 
transposing values to the other side of 
equality, the following general equa- 
tion is obtained: 

d‘w Etw 
dx’ " DR® 

Equation 30 is basic equation for in- 
vestigation of numerous problems fol- 
lowing the laws of elasticity. It will 
be observed that geometry of dis- 
placements, coupled with simple strain 
relationships, some algebra, and sim- 
ple relationships of structural me- 
chanics were necessary to determine 
the above relationship. 


orf (30) 


Mathematical Solution 


Mathematical solutions of the above 
equation belong to the realm of pure 
mathematics, and will not be presented 
here, because of their intricate mathe- 
matical manipulations. The final solu- 
tions for displacements, and rotations 
of the top of the skirt in terms of the 
moment M, and shear Q, per unit of 
length are expressed as follows: 


l 


displacement radially w 
2B°D 


(BM + Q) (31) 


rotation of skirt in terms of radical 
expansion w: 


dw l 
dx 2B°D 


(2BM + Q) (32) 


Et’ 


12 (1— v’) 


( 3(1- v2) yee 
R*t’ 


*In order to avold 
this equation is generally 


where D 


difficulties, 
in this 


mathematical 
expressed 

dtw , 
manner: ——— -— 4B‘w 0 

dx* 
and may be found tn Timoshenko’s Advanced 
Strength of Materials, and in slightly different 
form in Hetenyi's Beams on Elastic Foundations 
B is defined as the flexural rigidity of the beam 
as well as the elasticity of supporting medium 
and is an important factor in influencing the 
shape of the elastic line. Quoted from Hetenyi's 
Beams on Elastic Foundation 
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As the vessel is being gradually 
heated, there is an increase in diame- 
ter, and as long as no restraints are 
offered, no stress in the vessel is an- 
ticipated, At the junction of the bot- 
tom head, the vertical vessel, and the 
skirt, the temperature at this common 
meeting line is the same. Hence there 
is no radial difference in expansion of 
the three component parts, and the 
radial differential displacement w, 
must therefore be zero. 

From chis point down towards the 
support, there is a temperature varia- 
tion, whether it is expressed linearly, 
or functionally, which tends to give 
an angular tilt to the skirt. This slope 
can be expressed as follows: 

Let a, be the coefficient of thermal 
expansion per inch, per degree °F. 

The radial expansion, w, is w= 
aRT. By differentiating w, with respect 
to x, which is the length along the 
skirt toward the foundation, with re- 
spect to temperature, as the variable 
assumed, the slope at any point is as 
follows: 


dw aRdT 


dx dx 


(33) 


Substituting the limiting boundary 
conditions for w== QO, and the above 
equation for the slope in equations 31, 
and 32, and solving for M, and Q, the 
following equations are obtained: 


dT 


ax 


M 2BDaR 


dT 
dx 


2B*DaR 


Simplifying the above equation for 
bending moment M, for determining 
the unit stress in bending /, the follow- 
ing equation is obtained: 


133V 30 


v’)* VRt Fall (36) 
dx 


l a 


In the above equation a number of 
quantities were assumed to be con- 
stant, and also one boundary condition 
was assumed to be zero. Thus Pois- 
son’s ratio v, varies with temperature 
in a parabolic fashion.*” Modulus of 
elasticity”’ is not constant, but has 
functional relationship with tempera- 
ture. Likewise the coefficient of linear 
expansion varies with temperature.** 

Due to discontinuity stresses from 
pressure, there is also a slight angular 
tilt at the tangent line which relieves 
the moment due to temperature varia- 
tion. This slight angular slope was as- 


**Solutions of these equations, with slightly 
different nomenciatures will be found in Timo- 
shenko’s Theory of Plates and Shells, and Ad- 
vanced Strength of Materials. Also see Hetenyi's 
Beams on Elastic Foundations. In addition to 
longitudinal bending stresses, there are also 
bending stresses through the thickness of skirt 
affected by Poisson's ratio. 
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sumed to be zero, thereby increasing 
somewhat the resulting moments and 
also the stresses at the tangent line. 

Whether these factors need further 
differentiation in order to formulate 
an explicit differential equation of a 
higher order is somewhat problemati- 
cal from practical engineering view- 
point, Considerable research, study 
and discussions are necessary to 
clarify the extent of these variations, 
and also their resulting effects. In line 
with these considerations, such factors 
as plasticity of metals,**"** and creep** 
should also be considered 

Inclusion of variations of elasticity, 
expansions and Poisson's ratio would 
introduce certain undersirable mathe- 
matical consequences. Hence in this 
article, for sake of convenience, these 
variations were ignored, and only tem- 
perature gradient was considered. 


Stress in Skirt 


With these simplification stresses in 
skirt of 130 inches in diameter, of 4%4- 
inch wall, with metal temperature of 


700° F. were evaluated. 
At the above temperature, 
v =0.27,E 25.5 X 10°, 
and 
7.6% 1 
inches /*F, 


Making these substitutions, the unit 
flexural stress / from Equation (38) 
is approximately 9350 psi. 

For skirts of different thicknesses, 
of the same mean radius and operating 
at the same temperatures, stresses at 
the tangent line are as follow: 

13,500 psi 
18,700 psi 


For l-inch skirt, f 

For 2-inch skirt, f 

In addition to moment, radial shear 
Q is also acting around the complete 
circumference. The effect of this radial 
shear is to decrease the diametral ex- 
pansion, and to introduce secondary 
variations in the radial expansion w. 
In other words the simplicity of boun- 
dary conditions, by making radial dis- 
placement w dependent solely on func- 
tional moment relationship, is slightly 
beclouded by presence of shear de- 
trusions. 

Generally these shear effects are of 
no consequence in thin skirts, and in 
thin walled vessels. They do become 
of some consideration when thick- 
nesses are considerable. It may be 
said in passing that when such inves- 
tigations should be attempted, that 
thicknesses of bottom heads, and walls 
become of prime considerations. 

From the above equations radial 
shear Q for various thicknesses of skirt 
are tabulated below: 

Q= 84 pounds for %-inch skirt, of 
130 inches diameter 
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Q = 340 pounds for 1l-inch skirt, of 
130 inches diameter 

Q = 2680 pounds for 2-inch skirt, of 
130 inches diameter 


From the shear acting, the average 
shear per unit of area can be deter- 
mined, by dividing the force by the 
unit area over which it acts. Thus for 
a skirt of 14-inch thickness the unit 
shear becomes 168 psi, while for the 
two-inch thick skirt, the unit shear 
would be 1340 psi, 

The above bending and shear 
stresses were computed on the full 
thickness of supporting metal. When 
welds are used having the full thick- 
ness of the skirt, no stress increase 
should be anticipated. For those welds 
where the skirt is on the outside of 
the vessel, stress conditions would be 
considerably aggravated. 

Hence from this analysis this type 
of construction does not appear to be 
desirable as the one where the center 
line of the skirt is coincident with the 
center line of the cylindrical portion 
of the vessel, 

The above stresses are maximum on 
the basis of assumptions used in this 
article. At distances away from the 
tangent line, temperatures are lower, 
rates of expansions are smaller, 
strength of metal is greater, therefore 
stresses at those levels do not appear 
to be of such importance as those at 
the tangent line. 


Conclusion 

The above study of stresses in skirts 
and vessels due to concentrations and 
temperature effects should be viewed 
as an approximation. The various 
equations expressing moments due to 
concentrations are based on simplify- 
ing assumptions, used frequently in 
various engineering fields, where. 
either through lack of experimental 
data, or mathematical difficulties, ap- 
proximate working rules are estab- 
lished, to be used with caution and 
judgment. 

It is unfortunate from design en- 
gineer’s viewpoint, that these complex 
problems are glossed over in general 
terms by the code authorities, leaving 
the entire subject to the judgment of 
the individual. 

End of Part IV and series. 
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General View of Shell Berre Refinery Showing way at Berre will bring its eventual plant, a treating plant for special white 


the High Vacuum and Redistillation Plant to capacity to 2,500,000 metric tons a year 

the Right, the Pipe Platform in the Center, abo : : : : conti dded -w 43,500 bar- 

and the Filter Oil Concentrotion Plont to the The Shell Berre refinery is situated were recently added a new %¥, 8700 
Left 87 


products, and a bitumen plant. To these 


the landward shore of Etang de rels per day topping unit and a 
rre, and a 14-inch pipe line, running barrels per day reformer, which have 
of the lake been on stream since the summer 


25 miles along the east shore 


1947, under the spur of French post and across an artificial “spit,” links the \ new fluid catalytic cracker is to be 


plans for mdustrial rehabilita Shell Berre storage tanks with the re- installed, and should be in operation in 
mpagnie de Raffinage She finery. At Lavera tankers of up to 18,000 1952 The present cracker at Berre is a 
with capital sul t an discharge crude oil to the Houdry fixed-bed type. It was ready for 

ot OO percent stor tanks through sea-lines, and erection in 1940, but the war prevented 

and 40 percent b d now being built to accommo- and it was not put into operation until 
Compagnie les Produits F up to seven 24,000-ton tankers at a 1947. This fixed-bed plant is relatively 


hiniques et Raffineries de Berrs tim Crude storage capacity is now expensive to operate, in view of later 
P.C.R.B operated a refinery at Berre 3,774,000 barrels, The refinery is well developments n this field, since the 
WUEtane since 1931, and Shell Francaise situated. adjoining the main Marseille three reacting chambers have to be 
had the two plants f Petit Couronne Par railway line and road, accessible taken out of service in turn for rewenera- 
Rouen) and Pauillac ( Bordeaux), bot to the canal and coasting trades, and tion and evacuation. The Fluid catalyti 


I damaged during World War II out 1500 miles from Suez cracker, besides being cheaper to op 


adly 

The refining resources of the tw The crude treated at the refinery is erate. is better suited to deal with the 

mpanies were ooled under the aegis lrawn mostly from Kuwait, but it is high-sulfur-content crudes forming the 
e de Raffinawe She supplemented by oil from Dificil (Co- bulk of Berre’s mtake 


and the three plants operated b mbia), Iraq, Tarakan, Sidi Aissa (Al Ae Gc aediliaey services are bead 
i¢ : } ? 1 ' ; > 77S ) » e . « 
n 1948 Shell Berre treated 2,225,00t S° 1), Seria, Lagunillas, and Lagunilla augmented te deal with the enlarged 
; 1 iy oat > 7S ; ° 
f crude and 1949, 2.754 lia Juana (Venezuela) and Lacq (the capacity of the refinery. The supply of 
: ; TOS ‘ v . } . r » 
s. In 1951 € capacit French field near Pau), The refinery steam from the boiler house has been 
efineries was running we omprises a high-vacuum distillation stepped up to 200 tons an hour, and the 
79044 barre per day r ck mit a smal! topping unit, an acid treat electricity generating capacity is now 
‘ rter ft ch ¢ tant for | ils, a sma retor ; 
— e Fre —s< ng plant for lube oils, a small e eee, 14,000 kw per hour. There is a proposal 
Lhe expansion project now und ube oil blending plant, a parafiin wax 
Kg : to build a canal from the Durance to 
the Etane de Berre for generating 
Houdry Catalytic Cracking Unit ot Berre hydroelectricity, and the refinery could 
expect to share in the benefits when this 





scheme materializes 

rhe Shell Berre refinery will yield a 
wide range of products roughly in the 
following proportions: heavy fuel 30 
percent, automotive gasoline 20 percent, 


gasoi] 11 percent, light fuel 10 percent, 


—— bitumen 5 percent, aviation gasoline 2 


" . percent and kerosine 2 percent. The 
| ALT 
4 balance is made up of lube oils, butane, 
special boiling point, paraffia wax and 
yl ' 
other miscellaneous items 





Two views of vapor condensers on the 
“Topping and Polyforming Unit’ where 
AnacondA Arsenical Admiralty 439 
Tubes hove been installed. Gulf Oil 
Corporation, Port Arthur, Texas. 


For dependable and economical performance 


GULF OIL 


SELECTED 


ANACONDA ARSENICAL 
ADMIRALTY 439 TUBES - 


Like many other important refineries, the huge Gulf 
Oil Corporation at Port Arthur, Texas, installed 
ANACONDA Arsenical Admiralty 439 Tubes. 

Since conditions among refineries vary widely, 
selection of the right tube alloy is extremely im- 
portant. Years of experience in this field have given 
Anaconda’s Technical Department a wealth of in- 


formation on various heat exchanger operating con-, 


ditions — plus effective means of combating them, 

This experience is at your finger tips to assure you 
the most practical and economical alloy for your 
particular problem. For information about this or 
other condenser and heat exchanger tube materials 
and applications, write to The American Brass 
Company, Waterbury 20, Connecticut. In Canada: 
Anaconda American Brass Ltd., New Toronto, Ont. 





for efficient heat transfer — ANACON pA HEAT EXCHANGER TUBES 
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REFINER AUTHORS 


and Other Personalities 


He's In Love With 
Natural Gasoline Work 


The author of “Rich Oil Rectification” 
which begins on page 143, contributed 
his first paper in 1927 before the C. N 
G. A. Since then Edward G. Ragatz has 
had many papers published and made 
many technical contributions, one of 
which was the “Straight-Line Chart” 
method of evaluating absorber pertorm 
ance 
natural gasoline 
back m 1921 
graduated from M.1L1 
mechanical engineering 
research 


Ragatz adopted the 
field as his “love” way 
when he first 
with a B.S. in 
For 18 years he did 
and development work for the Union Oil 
Company, became associated 
witl important 
ments in the natural gasoline 
and published details of many of them 

Early in 1942 he 
the petroleum freld to assist im the rapid 
specialty machine tool 
was a founder and 


process 


closely 
many process develop 


operations, 
temporarily deserted 


expansion of a 
company of which he 
third owner. The company developed 
and manufactured a machine 
tool accessories which contributed mark 
edly to mass production of aeronautics 

Since then he has been associated wit! 
Bechtel Brothers-McCone Parsons as 
liaison engineer on a large war-time proj 
ect at the refinery at Curacoa, Nether 
lands West Indies, and as head of a 
natural gasoline division 

During the past few years, Ragatz has 
independent consultant 


series of 


operated as an 
and absorption specialist, and is also as 
sociated with the J. B. Gill Company 
Natural gasoline processing is his “first 


Edward G. Ragotz 


Information, formal and otherwise, about 
the men who write for PETROLEUM 


REFINER as well as others prominent in 


the processing industry. 











love” and his “favorite hobby,” being 
rated above his other pastimes of duck 
hunting and trout fishing with his two 


VS 


SOD Industrial Expert 
Writes on New Process 


An international authority on the in- 
dustrial application of chemical engineer 
ing, Eger V. Murphree is author of the 
section of “Fluid Hydroforming” which 
deals with fundamentals, cost and appli- 
cation as found on page 97. President of 
the Standard Oil Development Com- 
pany since 1947, Murphree first joined 
the Standard organization in 1930 to 
develop chemical processes employing 
petroleum fractions as raw materials 

He is credited with contributing to 
a large number of petrochemical devel- 
opments, including fluid catalytic crack- 
ing, 100-octane gasoline, synthetic tolu- 
ene, butadiene and hydrocarbon syn- 
thesis. At last given count he held 13 
patents in the field of industrial applica- 
tion of chemical engineering 

Awardee of the Perkin Medal for 
1950, Murphree also distinguished him 
self for service with the Office of Scien 
tific Research and Development as a 
member of the S-1 Executive Commit- 
was the committee instru- 
mental in developing the Manhattan 
Project. To name just one project, he 
supervised the design for a heavy water 
plant in British Columbia, and was re- 
sponsible for much of the work on the 
centrifugal method of separating ura 


nium isotopes 


tee This 


Huntington's Athletic 
Co-Author Hobbling 


R. L. Huntington has teamed up with 
John M. Campbell for his current series 
of articles, “Heat Transfer and Pressure 
Drop in Fixed Beds of Spherical and 
Cylindrical Solids,” which begins on 
page 127 

Huntington has been contributing to 
the Perroteum Rertner for over 17 years 
and is an old friend to all readers. His 
latest series on “Pressure Drop Through 
Bubble Caps,” done with the assistance 
of J. L. Huitt, was concluded in the 
October issue 

A graduate of M.1.T. and the Univer- 
sity of Michigan, he spent 12 years 
working in a natural gasoline plant and 
gaining refining experience in operation 
and design. He began teaching at Okla- 
homa University in 1933 

Co-author Campbell, usually engaged 
in athletic pastimes, is in a forced state 
of inactivity because he recently sprained 
his ankle while participating in a spirited 
scrimmage with his two sons, aged five 
and two-and-one-half! (Texas fans can 
look forward to a top season along about 
1966.) Campbell's activities as an Okla 
homa high official presumably 
must wait until his ankle is pronounced 
whole 

He graduated with a B.S. in chemical 
engineering from lowa State College in 
1943 and then accepted a position with 
Du Pont at their cleveland plant. He 
was soon transferred to the atomic en 
ergy installation, but left Du Pont in 
1946 to become an instructor in chemical 
engineering at Oklahoma University 

In 1950 he resigned his instructorship 


school 


John M. Campbell 
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TENTH ANNIVERSARY 
for a trail-breaking motor 


4 on a 


Rare 


THE ELLIOTT CROCKER-WHEELER 
Scaled powek motor 


: 
' 
| 
| 
TEN YEARS AGO the C-W “Sealedpower” motor, with its unique 
| cooling and self-cleaning system, made its bow to American industry. 
! 


SEALEDPOWER 
BRAKE MOTORS 


Ics immediate and continued popularity has put thousands into suc- 
cessful service. 


Completely enclosed, there’s no way for dirt, dust, moisture or fumes 
age — pone aan to get in. But there’s an easy out for heat—-by way of the 150% increased 
the newly designed C-W radiating surface of the many radial fins, plus the fan-driven air blast 
Brake, providing increosed directed along and around the fins and frame. It cleans itself, too— 


brak i with 
ase eee’ “Srner the air blast gives dirt and dust the quick brush-off. 


increased bulk. 

The Elliott C-W Sealedpower WAY AHEAD OF ITS TIME ten years ago, the C-W Sealedpower 
motor is available also in Motor with further refinements is still ahead, and is the ideal motor 
explosion-proof consiruction. for any service within its capacity range. Wriie today for Sealedpower 


lietin SL-300-5 thi 4 - 
aan y Rest on neta) : Bulletin. Address your request to Elliott Co., Dept, PR, Jeannette, Pa. 


Crocker-Wheeler motors ELLIOTT COMPANY-Crocker-Wheeler Division, Ampere, N. J. 
range from | to 200 hp. BRANCH OFFICES AND REPRESENTATIVES IN PRINCIPAL CITIES, cwa 
Larger Elliott motors and gen- 

erators are built by the Ridg- ELLIOTT Approved SERVICE SHOPS 
way Division in Ridgway, Pa. COVER THE COUNTRY. 


You're a step ahead with ELLIO [ [ 








REFINER AUTHORS ... and OTHER PERSONALITIES 





Ray H. Horton Henry G. McGrath W. W. Boyd 


to complete work on a Ph.D. which In - neering and sales work with a foundry 
alate last June. While instructing at Process Careerist Has Following military service during World 
O.U. he did research under a grant fron “ ” War I he sold boiler and power plant 
the Gulf Oil Corporation and also did Development Bent equipment and sugar mill machinery in 
some catalytic work for the Aiuminum : Havana, Cuba, serving simultaneously 
Company of America. He began work \ key figure in The M. W. Kelloge as the agent for Flexitallic gaskets in 
ing for Black, Sivalls & Bryson, Inc., on CO™Pany process development program, Cuyba. Transferred to Flexitallic’s Tulsa 
; 1930 Henry G. McGrath is the author of the area in 1937, Boyd has built up a solid 
, economic and performance aspects Of reputation of being an authority on re- 
the “Fluid Hydroforming” article found finery applications. : 

on page 102. A Kellogg veteran of 14 Boyd's hobbies led to the installation 
vears, McGrath is now the assoc of a hobby shop in his basement, and h« 
lirector of the Petroleum and Chemic: spends much of his free time there 


special dehydration problems in 
and ts at the present time engaged as 
technical assistant to the Oil and Gas 
Sales manager of that company 


Research Laboratory though he also is interested in golf and 


Geologist Directs Kellogg reports that McGrath hi hunting 
: layed an increasingly important role 
Employe Relations n their process development progran d 
ncentrating primarily on hydrotorm- Executive Sponsors 
W he e bewan his oil care ng, gasoline synthesis and the appiica E " 
azo, Ray H. Horton, author o and ion of the Fluid catalyst technique t Tulsa Philharmonics 
mentals an Employe Relations hemical processing generally 
nm page 109, accepted a job as Beginning his career as a pilot plant The interests of Dr. I. A. Anson 
pet vith the Morter Drill perator in 1937, McGrat! proved his author of The Engineer's Special In 
at Ardmore, Okla After wort bent for development work, and at the terest in Finance” on page 124, range 
utbreak of the war he meentrated from his petroleum career to philhar 
s during school vacatior upon improving the hydroforming proc monics and classic literature. President 
1930 as a ess utilized to make toluene explosives * Ben Franklin Refining Company and 
and aromatic blending agents for high vice president of Bell Oil and Gas Com 
ctane aviation gas. Kellogg gives him pany, his executive professional career 
‘major” credit for the succesful develop began with the Midco Petroleum Com- 
ment of Fluid catalytic processing pany in 1919-1921 as assistant secretary 
Author of many technical papers on in 1921-1934 he was associated with 
petroleum refining and chemicals pre Altitude Petroleum Company of whicl 
luction and recovery, and holder of he became presicent. When this com 
many patents in these fields, McGrath pany merged with Bell Oil and Gas, Dr 
; 1 holds both B.S. and M.S. degrees in Anson was named vice president of the 
lustrial representation plan Horton chemical engineering from M. I. T merged companies 
served SS Comes oO the Employes’ Married and the father of two chil Dr. Anson was named a director of 
Representative Council until appoint dren, McGrath names swimming and the Tulsa symphony in 1948 and has 
safety engineer for Humble’s operations skiing as his principal hobbies continued his activities with philhar 
n the Gulf Coast Division. Transferred monic groups since then; he is also a 
to the Training division of the Indus . trustee of the Philbrook Art Center, and 
trial Relations department, he conducted Hobbyist Has Own a member of a monthly society which 


conferences for foremen in various field reads such authors as Shakespeare, Ho- 
operations. From regional industrial re Basement Workshop mer, Dante, etc. In addition Dr. Anson 
ations manager in 1935, to policy co has been active in Little Theater groups 
ordinator for Production in 1945, he was Spiral-Wound Gaskets on Flanged 4 patent dealing with hydrocarbon 
appointed to his present position in 1946 Joints” beginning on page 120 is the process was granted Dr. Anson in 1937 

Horton, who during World War II work of W. W. Boyd, field engineer for and was subsequently acquired by Stand- 
served as chairman of PAW's Produ Flexitallic Gasket Company, who has ard of Indiana. This friend of the arts 
tion Manpower Committee for District perated from Tulsa headquarters since holds degrees from Columbia University, 
111, is a member of the executive boar 1937 M.A., Johns Hopkins University, Ph.D 

the Sam Houston Area Boy Scouts \ native of Alabama, he graduated in political science, and an extension 
4 America and of the Industrial P« frot Auburn (Alabama Poly) in 1911 study in petroleum engineering at Tulsa 
sonnel Association and spent the next six years in engi University 


several independent rillis 


ined Humble in 

helper on a core drill engaged 
iw geologic information 

rrently industrial relations manage 


Humble Oil & Refining Company 


n graduated 1 tl Universit 
Oklahoma wit legree 
x 


In 1932, with the iv i f the 
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why CRANE 600-pound =x) FB, onion sommes 


GATE. Screwed ends. 

Sizes: Y% te 2-inch. 

= Available in three 

: different trim mere- 

small steel gates 1 | Rgpetirties 
: , uD of services. Also with 

secket welding ends 


are sure to meet your needs 


You can’t top these Crane Small Steel Gates for 
dependable performance on high pressure, high 
temperature lines... for ease of operation . .. for 
simplified maintenance. That's because they include 
design features normally found only in larger or 
more expensive valves. 

Then too, these Crane valves are available in a 
choice of types to meet your particular requirements. 
For example, with union or bolted bonnets; with 
screwed, flanged, or socket-welding ends; and in 


g 
trim materials recommended for all common fluids. Easy to Operate eee 
GET NEW DESCRIPTIVE CIRCULAR AD-1881 Easy to Service 


For complete information—including 

prices—about these longer lasting, 

easier operating Crane Small Steel 

Gate Valves. Ask your Crane Repre- naira cei 
sentative for your copy, or write ton Sem conned. te 
direct. No obligation. swinging gland eye- 





Neo. 3611 XW, 
Bolted Bonnet 
Socket-Weld- 

ing Ends 





LEAKPROOF BON. 
NET JOINT. Soft iron 
gasket in male and 
female joint cannot 
blew ovt. 


T-HEAD VISC-STEM 
connection provides 
flexibility fer smooth 
operation; prevents 
stem distortion or 
binding of parts. 








Cross-section No. 3607XW, Bolted Bonnet Gate, Screwed 


General Offices: 

836 S. Michigan Ave., Chicago 5, Ill. 

Branches and Wholesalers Serving 
Ail Industrial Areas 


VALVES * FITTINGS * PIPE * PLUMBING * HEATING 
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The MONTH... 
in the 
INDUSTRY 


Unrest in Eastern Area 
Curtailing U.S. Investment 


continues in top level 
circles over the state of affairs in the 
Middle and Far East. Although first 
fears that the Iranian situation would 
adversely affect the world oil supply have 
abated, there is danger that other coun- 
tries in the oil belt of the East may fol 


low Iran's lead in nationalizing their 


Apprehension 


il resources 
S. L. Lynn, chairman of the Natural 
Resources Department Committee, told 
the directors of the U. S. Chamber of 
Commerce that Russia probably is in 
the background in Iran, and that unrest 
fomented throughout the oil belt has 
cut down U. S. confidence im foreign 
investments 

Oil production here is sufficient, he 
said, with the natural gas supply ample 
for present needs owever pipe line 
construction has not kept pace with 
rapid demand increases, and production 
of essential metals has not been expe 
dited to support production expansior 


West Europe Refining To 
Treble Capacity in 1952 


A combined refining 
million barre 
prewar v« 
ern Europe 
Economic ( 
Plants to 
oil to pr 


capacity of 1.250 
three times the 
is anticipated for West 
for the end of 1952 by the 
Administration 
lubricating 
requirements 
yperation early in 1952 
Highlighting the report were the fol 
lowing items: Fuel authorizations t 
Marshall Plan countries totaled $149 
million during March-June, $39 million 
ot which was designated for coal and 
related fuels. A plant in Italy - took 
largest project begun dur 
ing the quarter both in terms of 
and ECA financing. A_ petrochemical 
plant sponsored by Montecatini Com 
pany, it will ver $18 million, 
backed by $2.7 million ECA funds 


ls a day, or 


lume, 


ooperati 
provide sufficient 
vide Europe's 


will be im 


mors as the 


cost 


cost 


Warren, Texas Producer, 


° ° 
Joins PAD as Administrator 

] Ed Warren will poin the Pe 
troleum Administration for Defens« 
m April 1 to replace Bruce K. Browr 
as deputy administrator, who is resign 
ing his June 1. Warren, an i 
dependent producer from Midland, 
Texas, was reportedly recommended by 
all segments” of the petroleum indus 
try. Brown will return to the 
dency of Pan-Am Southern Corporation 
in New Orleans 
of absence 


duties 


presi 


on a leave 
1950 


having been 


November 


since 
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OIL WEEK INSPECTION of the Destrehon, 
La., refinery where a multi-million dollar ex- 
panss and pr it program is under- 
way, was followed by a week-end of relaxation 
ot Grand Hotel, Point Clear, Alc., for officials 
ond directors of the Standard Oil Company 
(Indiana) and its subsidiary, Pan-Am Southern 
Corporation, The group was transported to 
Point Clear from New Orleans on the yacht 
Pudiu. 

The photo above shows, left to right: D. P. 
Hamilton, director Pan-Am Southern and owner 
of Pudlu; R. L. Aycock, general manager for 
Bulk Sales, Pan-Am Southern; Bruce K. Brown, 

' and director, Pan. 4m Southern; Dr. 
Robt. E. Wilson, chief executive officer and 
chairman of board, Standord Oil (Indiana); 
Bentley G. McCloud, director, Pan-Am South- 
ern and president, First Notional Bank of 
Chicago; T. W. Hughes, director and vice- 
president of Standard Oil (indiana); Harry F. 
Blair, director and vice-president of Standard 
Oil (Indiana); Joseph K. Roberts, general man- 
ager, Research and Development, Standard Oil 
(Indiana); Dr. Max G. Paulus, vice-president, 
Manufacturing, Standard Oil (indiana). 

The photo at right shows: Thomas E. Sunder- 
land, general counsel, Standard Oil (indiana), 
relaxing with Joseph K. Roberts, general man- 
ager, Research and Development Deportment, 
Stondord Oil (Indiana), as a party of Standard 
Oil (Indiana) and Pan-Am Southern officials 
approached Grand Hotel, Point Clear, Ala. 
aboard the yacht Pudlu 





Refining Mid-Year Session 
To Feature New Processes 


New refining 
tured at the two technical 
scheduled for the mid-year meeting ot 
the API Refining Division in San Fran- 
cisco, May 12-15. The program commit 
headed by W. M. Holaday, So 
cony-Vacuum, and he has already 
received a number of papers for these 
sessions. New information is still re 
quested and offers of papers should be 
sent to F. W. Schumacher, Standard Oil 
Development Company, Linden, N. J., 
chairman of the subcommittee for de 
veloping programs; or to W. T. Gunn, 
director uf API Refining Division, New 
York 


processes will be fea 
sessions 


tee Is 


Healy Named Group Leader 
At Wood River Laboratory 


Judd W. Healy, chemical engineer in 
the Standard Oil Company (Indiana) re- 
search laboratory at Whiting, Ind., has 
been promoted to group leader at the 
company’s Wood River, Ill, laboratory 

Healy joined Standard in 1947 


Interior Program Will Cost 
$1 Billion—NPC Committee 


The government proposed program 

to create an additional 1 million barrels 
of oil daily would cost approvimately 
$1 billion and would require 3,231,000 
ons of steel according to a report by 
a special committee of the National 
Petroleum Council to the Department 
¥~§ the Interior's oil and gas division 
The council, making the report, 
ifed that it did not mean to recom 
mend the program nor to indicate that 
‘the proposed increments are the most 
economincal or desirable ones.’ 

The committee noted that enough 
production and refining capacity already 
exists in reserve status to make an addi 
tional 500,000 barrels available daily, 
providing additional transportation and 
storage facilities were built 

Of the total, $485 million was ear 
marked for transportation facilities, $428 
million for new refining facilities, and 
$52 million for storage facilities. The 
program, inclusive of production, would 
require 3,231,000 tons of steel 

“Given a favorable economic climate, 
the industry will and should continue 
to expand in the future as in the past,” 
read a section of the Council committee 
report, “based on individual decisions 
of many different companies using their 
own funds.” 

As a result the government asked for 
estimates on new transportation and 
storage facilities to permit year-around 
utilization of 500,000 barrels daily of 
the existing reserve producing and re- 
fining capacity. In addition it required 
an additional ] 


spec 


300,000 barrels daily of 
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Fluid Hydroforming 


are autho 


DESIGN, ENGINEERING AND CONSTRUCTION FOR THE 
PETROLEUM REFINING AND IRON AND STEEL INDUSTRIES 


Arthur G. McKee & Company - Established 1905 


Headquarters: McKee Building, 2300 Chester Avenue, Cleveland 1, Ohio. 
New York Office: 30 Rockefeller Plaza, New York 20,N.Y. © Washington Office: 


1507 M Street, N. W. Washington, D.C. © England: The Iron and Steel Division 
of Arthur G. McKee & Company is represented by Head, Wrightson & Company, Ltd 
District Engineering Offices: Union, New Jersey and Tulsa, Oklahoma. 








The MONTH... 


new production, along with tnenparte 
tion and refining facilities, in the South- 
west; an additional 100,000 barrels of 
new production in Alberta, Canada, with 
new refining facilities in the Pacific 
Northwest. The modified plan also called 
for 100,000 barrels of new production in 
Venezuela, along with new refineries on 
the east coast of the U. S. and adequate 
transportation 

The committee's cost estimate for the 
latter program was stated at $965 mil- 
lion for refining, storage and transporta 
tion facilities only. Reliable estimates on 
new development and production were 
avoided because of the uncertainty of 
such enterprise 


PAD Sees Sufficient Lube 
Additive Supply in 1952 


The Petroleum Administration for De 
fense has predicted there will be no 
shortage of lubricating oil additives for 
essential requirements, provided “no un 
foreseen circumstances” develop, and 
plant expansion in the construction and 
planning stages is not interrupted. The 
statements were based on the results of 
a survey made of additives manufac 
turers last April 

In 1950 production of additives was 
4,204,345 pounds per month with plant 
capacity placed at 6,385,894 pounds. In 
1951 the production was 6,320,658 pounds 
with a total capacity of 7,710,000 pounds, 
and with demand tabulated at 8,535,378 
pounds per month 

Monthly demand for 1952 is expected 
to rise to 15,173,240 pounds. PAD did 
not estimate production and capacity for 
1952 because expansion is still in the 
planning stage on many projects with 
tax amortizations applications still pend 
ing. The report stated it did not con 
sider a possible in military de 
mands in its conclusion 


Ebasco Undertakes Audit 
Of Synthetic Fuels Cost 


Audit of the Department of the In 
terior figures pertaming to costs of pro 
during synthetic fuels undertaken 
last month by Ebasco Services, Inc.. of 
New York. Interior Secretary 
Chapman said the audit would be based 
on hypothetical 30,000 barrel-a-day coal 
hydrogenation plants at Rock Springs 
Wyo., and Union County, Ky. and wil 
include such items as housing, mainte 
nance, and return on investment 

Members of the oil industry have been 
perturbed by the Interior's cost esti 
mates, feeling that a truer estimate 
would represent a difference of 
20 cents per gallon to the cost of syn 
thetic production 


Many Exhibits Booked for 
Plant Maintenance Show 


The Plant Maintenance Show to be 
held at Convention Hall in Philadelphia, 
January 14-17, 1952, will have exhibit 
areas from at least 156 companies, Clapp 
& Poliak, Inc., exposition managers 
have announced. The Plant Maintenance 
Conference will be held concurrently 
with the exhibit. L. C. Morrow, consult- 
ing editor of Factory Management and 
Maintenance, will serve as chairman 
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Trends of Operations and Changes in Stocks 


Figures on crude stoc 


ks are from Bureau of Mines weekly reports: 


all others from American 


Petroleum Institute weekly reports, which are estimates on Bureau of Mines basis. 
(All figures in thousands of barrels—add 000) 
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API Selects Wescoat 
As Chairman of Board; 
Porter Is Re-elected 


L. S. Wescoat, president of The Pure 
Oil Company, Chicago, was elected 
chairman of the board of directors of the 
American Petroleum Institute at the 
association's Annual Meeting in Chicago 
last month. Registration totaled 5615, a 
new record 

Wescoat 
president of 
New York, 
second of the 
mitted under the by- 

Frank M. Porter, president of Fain- 
Porter Drilling Company, Oklahoma 
City, was re-elected president of the In- 
stitute 

P. C. Spencer, president of Sinclair 
Oil Corporation, New York, was elected 
vice president for the Division of Trans- 
portation, succeeding T. E. Swigart, of 
the Shell Pipe Line Corporation, Hous- 
ton 


succeeds W. Alton Jones, 

Cities Service Company, 
who is now completing the 
two one-year terms per- 
laws. 


All other officers were reelected: They 
are as follows: Vice president for pro 
duction: J. C. Donnell I], president of 
The Ohio Oil Company, Findlay, Ohio; 
vice president for refining: W. L.. Stew- 
art, Jr., executive vice president of The 
Union Oil Company of California, Los 
Angeles; vice president for marketing: 
Harry J. Kennedy, marketing vice presi- 
dent tor Continental Oil Company, 
Houston; treasurer: B. Brewster Jen- 
nings, president of Socony-Vacuum Oil 
Company, Inc., New York; secretary 
and assistant treasurer: Lacey Walker, 
New York 

President Porter forecast a $2 billion 
direct-tax bill for the petroleum indus- 
1952 and warned that the tax 
threatens the industry's survival 
that only 68 percent of 
every income dollar has been available 
for reinvestment, forcing the industry 
into the money market to meet its capt- 
tal requirements 

Lt. General Ernest O. Thompson, 
Texas Railroad Commissioner, con- 
demned commercial synthetic fuel proj- 
ects when he departed from his prepared 


try im 
trend 
He reported 


| 
124,270 | 57,036 
133,888 
135,406 


text, delivered in. acceptance of the API 
distinguished achievement gold medal. 
Recovery techniques alone can supply 
75 billion or more barrels of oil in de- 
serted fields, Thompson said. He warned 
the industry not to be “seduced by sub- 
sidy,” “the first step toward nationaliza- 
tion.” “Let’s steer clear of government 
control that lays a withering hand on 
inventive initiative,” he said 

Eugene Holman, Standard Oil Com- 
pany (New Jersey), reported that U. S 
oil consumption will come primarily 
from domestic wells, with production in 
the “distant future” pointing to syn- 
thetics. Even though the U. S. possesses 
only one-third of the world’s proved re- 
serves and accounts for more than one- 
half of the world oil consumption, foreign 
oil must be considered only a supple- 
mentary source of supply, he stated 


Synthetic Fuels Encouragement 


Oscar Chapman, Secretary of the In- 
terior, proclaimed he would advance the 
development of synthetic liquid fuels by 
any and all feasible means consistent 
with national laws, interests, and policy 
His paper was read by PAD Deputy 
Bruce K. Brown because Chapman was 
unable to attend 

Cecil’ L. Burrill, PAD Program Divi- 
sion director, in presenting the oil supply 
and demand forecast prepared by PAD 
to cover the 1951-52 winter months and 
the year 1952, stated that demand, even 
under the defense economy, will prob- 
ably show no more then normal growth. 
The winter season demand was pre- 
dicted at 7.4 percent higher than demand 
the same period last year, while the fore- 
cast for 1952 was forecast as approxi- 
mately 4.4 percent higher than the cor- 
responding period of 1951 

Charles Z, Hardwick, vice president of 
marketing, Ohio Oil Company, was 
elected national chairman of the OIIC, 
succeeding John C. Dupree. A record 
budget was adopted for 1952 by OLIC. 
Vice chairmen are: Stanton K. Smith, 
Smith Oil & Refining Company, Rock- 
ford, Iil.; Ralph Carey, Shell Oil, Bos- 
ton; Stewart Brown, Standard Oil of 
California, San Francisco; W. N. Finne- 
gan, Jr. Humble Oil & Refining Com- 
pany, Houston; and P. C. Humphrey, 
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Space savings add up big... 


ain the Shell operated Elk City Plant! 


AKE a look at the compact, clean-cut line of 

engine-driven compressors shown here — seven 
Cooper-Bessemer 10-cylinder GMV’'s. Not so long 
ago the rating of these units would have totaled 
7,000 horsepower. But with today’s supercharged 
GMV's, it adds up to 9,450 horsepower. Thus, 7 
GMV's are now doing the work of 10 older-type 
units ... with no increase in speed and in only 7-unit 
space. Think what this saves in installation cost, 
piping. housing, maintenance, supervision and 
other expense items! 


What's more, supercharged GMV’s, like these, also 
offer important new economies in fuel and lube oil 


New York, N. Y Washington, D. C Bradford, Penna. 
San Francisco, Colif 
Tulse, Okla 


Chicago, Iilinois 


Odessa, Texas Seattle, Wash 


St. Lovis, Mo Los Angeles, Calif 
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consumption. Straight through it’s a more efficient 
operation. 

Here you have the reascns why Shell and so many 
other companies are taking advantage of the latest 
developments in Cooper-Bessemer V-Angle design. 
The emphasis is on big savings, combined with the 
smooth dependability long demonstrated by these 
modern V-Angle units. 


Parkersburg, W. Va 
Houston, Dolias, Greggton, Pompeo and 
Shreveport, Lo 


MOUNT VERNON, OHIO — GROVE CITY, PENNA. 


Caracas, Venezvela 








These Progressive Operators 


are obtaining higher capacities 
and greater efficiencies, 
plus lowered costs . . . with 


KOCH KASKADE 
fractionating trays 


Send for your copy of our 
new bulletin No. 629 which 
gives complete information 
on the new “Benturi” type 
Kaskade tray. 


FOREIGN INSTALLATIONS 


ICIP, Italy 

*RFPA, Paris 

*Anglo Iranian Oil Company 

The Bahrein Petroleum Company, Ltd 
*Ruhrchemie, Oberhausen, Germany 
*SACOR, Lisbon, Portugal 


France 


@ Multiple Installations 


Brockton Gas & Light Company 
*Champlin Refining Company 
Charleston Petroleum Company 
* Cities Service Company 
*Continental Oil Company 
Daugherty Refinery 
*Derby Oil Company 
Dow Chemical Company 
*El Dorado Refining Company 
*Ford, Bacon & Davis, Inc. 
Gas Machinery Company 
Globe Oil & Refining Company 
*B. F. Goodrich Chemical Company 
Hope WN. 1 Gas C pany 
International Paper Company 
* Jefferson Chemical Company, Inc. 
*Kanotex Refining Company 
*Koppers Company 
*Lakeside Rejining Company 
& Company, Ltd. 











Magnolia Petroleum Company 
*Martinpool Gasoline Company 
McCarthy Chemical Company 
*M. F. A. Oil Company 
Moose Jaw Refining Company, Ltd. 
Mohawk Refining Company 
*National Cooperative Refinery Association 
Natural Gas Odorizing Company. Inc. 
Padre Petroleum Company 
*Paluxy Asphalt Company 
*Peppers Refining Company 
*Chas. Pfizer 6 Company 
*Phillips Petroleum Company 
Piains Natural Gas Company 
Polymer Corporation 
Rado Refining Company 
Refinery Encineering Company 
* Rock Island Oil & Refining Company 
*Rock Island Refining Corporation 
* Roosevelt Oil Corporation 
Shamrock Oil & Gas Corporation 
*Skelly Oil Company 
*Socony-Vacuum Oil Company 
South Carolina Electric 6 Gas Company 
*Southwestern Oil & Refining Company 
*Stanolind Oil 6 Gas Company 
*Spencer Chemical Company 
Sunray Oil Corporation 
*The Texas Company 
*Texas Natural Gasoline Corporation 
Union Carbide and Carbon Corporation 
* Warren Petroleum Company 
* Wood River Oil & Refining Company 








KOCH ENGINEERING COMPANY, INC. 


DESIGNERS MANUFACTURERS BUILDERS 
321 WEST DOUGLAS — WICHITA 2, KANSAS 


REPRESENTATIVES 

Pittsburgh, Po. epr Tulse, Okle., Repr. 

D. D. Foster Co. Myers Bagwell Co. 
714 Frick Bidg. Wright Bidg. 


Mavens A. F. Craig & Co, td 
Ponsley, Scotiend 
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The Texas Company, New York. 

It was announced that the 1952 API 
sessions would be held in Chicago No- 
vember 10- 

A panel-type symposium on evapora- 
tion loss is scheduled for this meeting, 
plans calling for review of published 
material, analysis of losses from con- 
ventional type tankage, and review of 
available information on conservation 
type tankage. It will be presented by the 
Technical Service Department of the 
API 


The Central Committee on Accident 
Prevention and the Central Committee 
on Fire Protection recommended that 
their chairmen continue in office another 
year. Both will hold mid-year meetings 
in Fort Worth concurrently with the 
meeting of the Pipe Line Technology 
Group, Division of Transportation dur- 
ing the week of April 21 

“Safety minute man” speakers which 
Division of Refining adopted last May, 
will be used again in the division's mid- 
year meeting in San Francisco, May 
12-15 

Need for development of a refinery 
flare that will meet present day require- 
ments was expressed by Dr. R. N. Giles, 
Standard (Ind.), as head of the com- 
mittee on disposal of Refinery Wastes. 


California Refinery Gets 
Tower Built for Russia 


earmarked for Russia, a dis- 
tower has been incorporated 
refinery improvement program 
launched by General Petroleum Com- 
pany at Torrance, Calif., to increase 
production of aviation fuel components. 
PAD has approved $528,000 at 90 per- 
cent for rapid tax amortization with 
$47,000 certified at 50 percent. 

J. B. Gill Company will erect the 
facilities which are scheduled for use 
June, 1952 

The distillation tower was built dur- 
ing the war as a segment of an aviation 
gasoline refining plant to be shipped to 
the U.S.S.R. under Lend-Lease aid 


Once 
tillation 
into the 


Quaker Oats Opens New 
Furfural Plant at Omaha 

At Omaha, Nebr., a new furfural plant 
owned by The Quaker Oats Company 
is in operation using corncobs and 
other agricultural residues from the 
farms of the middle west as raw ma- 
terials. The Omaha operation will make 
increased quantities of furfural avail- 
able to petroleum refiners for the proc- 
essing of lube stocks, gas-oil and cata- 
lytic cracker recycle stock 

Quaker anticipates supplying initial 
charges for the two new French lube 
oil plants soon to be on stream, as weil 
as several plants in the U. S. whose 
facilities are being enlarged 


Truman Appoints Forbes 
Bureau of Mines Chief 


President Truman has appointed John 
J. Forbes to succeed Dr. James Boyd 
as director of the Bureau of Mines. It 
is expected the Senate will confirm the 
appointment without trouble, in contrast 
to the 1947 scene when John L. Lewis 
led the fight opposing Boyd’s appoint- 
ment. Forbes, a graduate mining en- 
gineer of Pennsylvania State College, 
has served with the Bureau 37 years 
and has been chief of its Health and 
Safety division since 1948 
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Cities Service Reorganizes 

° 
Company Executive Staff 

Cities Service Oii Company of Dela- 
ware has reorganized the executive staff 
to expedite its expansion program and 
has created three new vice presidencies 
to carry the extra financial, manufactur- 
ing and production loads. 

Lee N. Haugen, manager of the refin- 
ing division, Frank M. Perry, manager of 
the gasoline-chemical division, and Gen- 
try Lee, general counsel, have been 
named to the new vice presidency posts. 

Direction of oil production and land 
and geological divisions will be handled 
by Vice President Robert L. Kidd, with 
Ray Althouse as assistant. Kidd also was 
named president of American Gas Pro- 
duction Corporation, a subsidiary. 

C. S. Mitchell was elected president of 
Cities Service Pipe Line Company. and 
Vice President Sam Harlan was elected 
president of American Gas Production 
Corporation. Vice President T. P. 
Steeper was elected president of Termi- 
nal Facilities, Inc 


NPC Reports Synthetic Fuel 
Costs 43 Cents Per Gallon 


Synthetic gasoline from coal hydro- 
genation would cost 43.5 cents per gal- 
lon according to a report submitted by 
the Synthetic Liquid Fuels Production 
Costs committee of the National Petro- 
leum Council. The figure is based on 
operating plants with a total capacity of 

216,000 barrels daily, and does not in- 
clude the cost of distribution, marketing 


THE OIL MAN'S CALENDAR 


DEC. 

26-31 | American Assen. for the Advancemen’* 
of Science, Annual, Philadelphia, 
_ The Bellvue- Stratford. 


JAN. 


| Plane Maintenance Show, 
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or sales tax. On the same basis, a gallon 
of gasoline from oil shale would cost 
14.7 cents delivered to a major consum- 
ing area. 

A six percent return is employed in 
developing the gasoline cost, and the 
committee felt that it would be hard to 
attract capital to a speculative venture 
that showed less than 15 percent return 
on total capital. 


Conoco Promotes Round 
To Be Osborn’s Assistant 


Clarence B. Round last month was 
promoted to the newly created position 
of assistant to Harold G, Osborn, vice 
president in charge of manufacturing for 
Continental Oil Company with head- 
quarters in Ponca City. 

To succeed Round as coordinator of 
manufacturing operations at Ponca City, 
the company, appointed I. A. Harris- 
berger, who has been chief manufactur- 
ing clerk since 1937. 

Round, a native of Ponca City, has 
been associated with Continental for 22 
years. Harrisberger started with Conti- 
nental in 1922 as a clerk in a refinery 
the company then operated | at Florence, 
Colo. 


Marketing Firm Purchases 
New Jersey Refining Plant 


Purchase of Ultra-Penn Refining 
Company is only one development in 
the planned expansion of the Borne, 
Serymser Company of Elizabeth, N. i 
according to William L. Less, president. 
Borne, Serymser is a marketing com- 
pany of lubricating and technical oils 
and specialty greases 

Ultra-Penn Refining was chartered 
in 1931, succeeding Butler County Oil 
Refining Company which in turn had 
succeeded High Grade Oil Company. 
It had been in the business of refining 
and marketing lubricating oils, technical 
naphthas, furnace oils, kerosene, gaso- 
line, and other 


Berg Heads OIIC Group 
Kansas-Oklahoma District 


Harold R. Berg, Tulsa regional man- 
ager for Ethyl Corporation, has been 
named to head the Kansas-Oklahoma 
district OIIC during 1952-53. He suc- 
ceeds Harry Trower, former vice presi- 
dent of Phillips Petroleum Company, 
who has served as district chairman 
since April, 1949. 

J. B. Smith, Wichita, vice president of 
The Vickers Petroleum Conipany, will 
continue as vice chairman of the two- 
state organization. 


Big Plans Being Made for 
1952 Instrument Conference 

The National Instrument Conference 
and Exhibit to be held in Cleveland, Sep- 
tember 8-12, 1952 will be the largest and 
most comprehensive meeting ever held 
by the Instrument Society of America, 
according to Richard Rimback, exhibit 
manager. 

Floor plans and details on the show 
have just been mailed from ISA head- 
quarters, 921 Ridge Avenue, Pittsburgh 
12, Pa., to several hundred companies 
which have a priority on the choice of 
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YOU CAN’T RISK 


Today’s urgent production demands can tolerate no unwarranted 
risk of interruption by explosions which might cause even small 
fires or other plant damage. Against such hazards, R-C Inert Gas 
Generators provide positive, economical protection. 

This protection is essential in plants where inflammable gases, 
liquids, explosive dusts and other dangerous materials are 
handled, processed or stored. Available either in stationary or 
mobile units, R-C Inert Gas Generators greatly reduce the risks 
from fires caused by explosions. They are compact, simple and 
sturdy in construction and operate at extremely low cost. Avail- 
able in capacities from 1,000 to 35,000 cfh. 

If your operations involve materials or processes which might 
cause explosion-produced fires, investigate the protection 
afforded by R-C Inert Gas Generators. Installation costs in many 
eases can be offset by insurance savings. Ask us for details. 


Roots-ConNERSVILLE BLower CorPoRaTION 
510 Crescent Avenue, Connersville, Indiana 


ONE OF THE DRESSER INDUSTRIES 
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space due to exhibiting at previous 
shows 

Mailings to other companies, which 
have expressed an interest in the forth- 
coming exhibit will be sent out at expira- 
tion of the priority period. 


Szekely Nominated for 1952 
ASH & VE Presidency Slate 


Members of the American Society of 
Heating and Ventilating Engineers will 
receive a slate of the following nominees 
for 1952 office to be voted on by mail 
ballot 

Ernest Szekely, president of the Bay- 
ley Blower Company of Milwaukee, 
president; Reg F. Taylor, consulting en- 
gineer of Houston, first vice president; 

N. Hunter, vice president of research 
for National Radiator Company, second 
vice president; J. Donald Kroeker, con- 
sulting engineer, Portland, Ore., treas- 
urer 

The results will be announced at the 
society's 58th annual meeting in St 
Louis, January, 1952 

Szekely, vice president for 1951, was 
born in Hungary and graduated from 
the. University of Budapest with a 

ree in mechanical engineering. Be- 
fore coming to the U. S. he taught at 
the University. In 1912 he joined the 
Guarantee Construction Company of 
New York, and since that time has 
become president of Bayley Blower 
Company 


World's First Gas Turbine 
Merchant Ship in Service 


The world’s first gas-turbine powered 
merchant ship, the 12,000-ton tanker 
Auris, has been put into regular service 
by Shell Oil Company. The Auris re 
cently completed successful sea trials on 
a voyage to the Caribbean 

Considered one of the most important 
recent developments in the shipping 
field, the tanker’s new type engine offers 
several clear advantages. The gas turbine 
has only two moving parts, instead of 
the dozens in conventional engines. It is 
many tons lighter and requires consider 
ably less space than ordinary engines of 
the same power. Also, the risk of failure 
as well as the cost of operation and 
maintenance are lower, officials said 


DPA Grants $55 Million for 
Pilot Shale-Oil Project 


The Department of Interior bas been 
granted a $55 million loan to erect and 
operate a shale-oil plant because of back- 
ing by the Defense Production Admin 
istration’s Petroleum Branch of Indus- 
trial Resources Division. However the 
PBIRD specified that it would be pref- 
erable to have private industry set up 
and operate necessary demonstration 
shale-ol projects 


Stanolind On-Job Study 
Graduates 27 Employes 


Under Stanolind Oil and Gas Com- 
pany’s “back-to-school” program, 27 
Stanolized engineers recently graduated 
from 1 on-the-job-training program 
Ihe course is aimed at keeping technical 
persont-el currently abreast of new de 
velopments within the field. James F 
Pollock, senior process engineer and a 
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Opposed, M’ tor-Driven line. © Space -saving, single unit crankcase 
Truly modern in every respect, it embodies only well 

established design principles. Thoroughly performance- * Minimum foundation. 

proved in the toughest kinds of service, Clark Balanced/ ‘ 

Opposed units represent the most outstanding industrial ¢ Absence of complex field alignment. 

air compressor development of our times. Their features , 
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@ Point by point, WECO “Junior” 
Unions give you more value through 
better service and longer life. Fre- 
quent make-up and break-out can’t 
damage the Acme threads or the 
famous WECO metal-to-metal ball 
and cone seat .. . it always holds. 
Heavier construction assures repeated 
use without distortion of sub-ends or 
nut .. . without damage to sub-end 
pipe threads. 

Keep WECO “Juniors” in stock in 
the convenient cartons of 12 and 24 
unions. Ask your Supply Store or 
WECO representative for WECO 
“Juniors”. 
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1” pecked 24 to carton; 114", 
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Stanolind employe since 1946, directed 
the process engineering studies. The stu- 
dents were gathered from division and 
district offices in five states. 


ASTM Appoints Committees 
For Convention Next June 


A general committee on arrangements 
has been appointed for the Fiftieth An 
niversary Meeting of the American So- 
ciety for Testing Materials to be held in 
New York, June 23-27. J. R. Townsend, 
materials engineer of the Bell Tele- 
phone Laboratories will head this com 
mittee. 

Officers and subcommittee chairmen 
of the general committee are as follows 

Honorary chairman, F. M. Farmer 
Electrical Testing Laboratories; Chair 
man, J. R. Townsend, Bell Télephone 
Laboratories; Vice Chairmen, H. C 
Carlson, design consultant, N.Y.C., and 
L. T. Work, consulting engineer, 
N.Y.C.; Secretary G. O. Hiers, National 
Lead Company; Assistant Secretary, W 
B. Anderson, Titanium Pigment Cor 
poration; Treasurer, Jerome Strauss, 
Vanadium Corporation of America 

Subcommittee chairmer: Dinner, H 
C. R. Carlson, design consultant, N.Y.C.; 
Entertainment, Sam Tour, Sam Tour & 
Company; Information Center, E. P 
Pitman, The Port of New York Au 
thority; Non-Technical Program, L. 4 
Beard, Jr., Socony-Vacuum: Laboratory 
and Plant Visits, L. T. Work, consult 
ing engineer, N.Y.C.; Promotion and 
Publicity, Ephraim Freedman, Macy 
Bureau. of Standards; Finance, K. G 
Mackenzie. The Texas Company; Ap 
paratus, Gordon Thompson, Electrical 
Testing Laboratories; Photographic Ex 
hibit,, M. P. Davis, N. Y. and N. J 


Lubricant Company 


Noted Researcher to Assist 
National Science Foundation 


Dr. Paul F. Klopsteg, professor of 
applied science and director of research 
of Northwestern Institute of Tech 
nology, has been appointed assistant 
director of the National Science Foun 
dation for the Division of Physical, 
Mathematical and Engineering Sciences 
His work concerns research support 
Internationally known as a research ad- 
ministrator, his services have been used 
by the American government, and more 
recently in Lahore, Pakistan, where he 
advised on scientific and technical edu 
cation of Pakistan at all levels 


Fleischmann Heads Speakers 
At Plant Maintenance Show 


Manly Fleischmann, administrator of 
the Detense Production Administration, 
will head a group of 56 speakers in an 
extensive discussion of plant mainte 
nance problems when the Plant Mainte 
nance Conference convenes at Conven- 
tion Hall, Philadelphia, Jan. 14-17, 1952 

It is sponsored by the American So 
ciety of Mechanical Engineers and the 
Society for the Advancement of Man 
agement. The American Society of Lu- 
brication Engineers conducts the panel 
on lubrication 

The conference, which will be held 
in conjunction with the Plant Mainte 
nance Show, has as its general chair 
man, L. C. Morrow, consulting editor 
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new tailor-made high capacity 
natural gas dehydration plants 


eis cS re Blaw-Knox now offers a line of natural 

OPERATING CONDITIONS gas dehydration plants that benefit 

Gas Capacity at 5004 and 1000# Operating Pressures from the economics and proved 

for Blaw-Knox Standard Glycol Dehydration Units efficiencies in operation obtained by 

Scratar | cotitme | oot Dew Point standard design, but which are flexible 

MM °F PSIG * enough to meet the exact require- 
Ri, ~ pa ments of each customer’s needs. 

16.6 80° 50° Check the adjoining table and chart 

4 A for operating characteristics of the 

} various models against your own re- 

quirements. A Blaw-Knox engineer 

will be glad to give you further data. 
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dehydration its are flexible because 
— are skid-mounted, prefabricated 
and assembled. 








All Blaw-Knox = capacity natural 


gas dehydration nts are accessible, 

Pi can readi } disassembled for main- 

. Individual componenis are 

interchangeable and the design fea- 

tures inherent flexibility. 

Guaranteed to meet performance speci- 

fications which are based on actual field 
and engineering calculations. 

Reliable. These units have long life and 

uire a minimum of maintenance. 


Ask any of the Blaw-Knox satisfied 
customers. 
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of “Factory Management & Mainte- 
nance.” More than 14,000 are expected 
to attend the conference and 225 com- 
panies are expected to exhibit at the 
show, which will emphasize preventive 
maintenance to help meet the huge mil 
itary and civilian production schedules 
of next year 

Highlight of the conference will be 
the division into more than 30 separate 
sessions in order to accommodate spe 
cial talks on individual industry needs 
and to permit executives to discuss prob- 
lems that arise in plants of varying sizes 
and varying maintenance needs 


Dr. Frey Heads Chemical 
Division of ACS for 1952 


Dr. Frederick E. Frey, assistant di- 
rector of research of the Phillips Petro- 
leum Company, Bartlesville Okla., has 
been elected chairman of the American 
Chemical Society's Division of Petro- 
leum Chemistry for 1952. He succeeds 
Dr. Bernard H. Shoemaker, assistant 
director of research of the Standard Oil 
Company of Indiana, Whiting, Ind. 

A L. Lyman, director of the Ricli- 
mond, Calif., laboratories of the Cali- 
fornia Research Corporation, was chosen 

rman-elect, and Dr. Warren F. Far- 
agher, technical adviser to the vice- 
president in charge of research, Houdry 
Process Corporation, Marcus Hook, Pa., 
was named secretary-treasurer 

Dr. Frey graduated from the College 
of Wooster and also received the M. S$ 
degree from Ohio State University in 
1924 and the honorary Sc. D. degree 
from Wooster in 1948. Before joining 
thie Phillips research division in 1927, 
Dr. Frey was a chemist for the United 
States Bureau of Mines, Pittsburgh 


Coal Hydrogenation Project 
Assumed by Private Industry 


Although the Department of Interior 
request for a $400 lion loan to the 
tureau of Mines to erect and operate a 
coal hydrogenation plant for the com 
mercial production of synthetic fuels 
has been filed away by the Defense Pro 
duction Administration, action will be 
taken by a private firm 

The DPA has already approved the 
Union Carbide and Carbon Corporation 
application for fast tax amortization on 
a coal hydrogenation pilot plant which 
will be built at Institute, W. Va. Al 
though the DPA specified a 50 percent 
write-off it did not name any figure 
rhe cost is estimated at $11 million 


Union Oil Names Appointees 
To Man New Brea Laboratory 


Major staff appointments have been 
made by Union Oil Company to direct 
activities of the new $8 million labora- 
tory nearing completion at Brea, Calif 
Dr. W. E. Bradley, assistant to the vice 
president, has been named manager of 
research. Homer Reed, chief engineer 
for manufacturing, was named chief en 
gineer in charge of engineering and 
development. R. J. Garofalo, assistant 
patent counsel, becomes patent counsel 

‘ Sherborne, formerly assistant to 
the vice president, is the new assistant 
manager of research. Dr. Clyde Berg, 
vice presidential assistant, has been 
named manager of the process develop- 
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No matter what the service may be, here is a 
plug valve that fits. Featuring a removable seat 
and plug, it can be easily and economically 
trimmed in any desired corrosion-resistant alloy. 


The Cameron Lift-Plug Valve requires rio lubri- 
cation, either for easy operation, or obtaining a 
tight seal. Think of the man hours and grease it 
will save you. This feature also prevents con- 
tamination of line products by valve lubricants. 
There is nothing to clog meter equipment either. 


for the plant you are 





planning for tomorrow, 





it will pay you to 
investigate now 





NON-LUBRICATED 
LIFT-PLUG VALVES 


Let us send you a booklet that tells you the 
complete story of this remarkable valve. Like 
other plant operators who use these valves in 
particularly difficult services, you may find them 
to be the answer to all of your problems too. 


IRON WORKS, INC. 


P. 0. BOX 1212, HOUSTON, TEXAS 


Export: 74 Trinity Place, New York, N. Y. Represented in the sterling area by 
British Ovltield Equipment Co.. Ltd., Duke's Court, St. James's, London S.W.1, Eng, 
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ment with headquarters at the Los An- 
geles refinery. Arnold Kelley was named 
supervisor of manufacturing processes 
with headquarters also in Los Angeles. 

At Brea, Jack Tielrooy was named 
supervisor of chemical processes, and 
Paul Foreman, supervisor of process 
economics 


ACS Gas and Fuel Chemistry 
Committeemen Are Announced 


Newly appointed committeemen for 
the American Chemical Society's divi- 
sion of gas and fuel chemistry for 1952 
were announced recently. Dr. John F 
Foster, supervisor of fuels research at 
the Battelle Memorial Institute, Colum- 
bus, Ohio, has been elected chairman 
The chairman-el ct is George D. Creel- 
man, research irector of the M A 
Hanna Company of Cleveland. Dr 
Harlan W. Nelson, also a supervisor of 
fuels research at the Battelle Memorial 
Institute, was named secretary-treasurer 

Before joining the Battelle staff in 
1943, Dr. Foster, a Ph.D. graduate of 
Stanford University, was a _ research 
physical chemist for the General Elec- 
tric Company at Pittsfield, Mass 


Arthur Little Opens Latin 
Office in Mexico City Area 


An office has been opened in Mexico 
City by Arthur D. Little, Inc., Cam- 
bridge, Mass., consulting research and 
engineering organization. The new office 
will serve the company’s growing num- 
ber of Latin American clients and will 
also conduct surveys and investigations 
for U. S. clients interested in the rapid 
industrial and commercial expansion | 

w taking place in many parts of Latin 
America 

The office is headed by Richard W 
Plummer, who until recently was vice- 

resident of E. R. Squibb & Sons de | 
Mexico and in charge of the Squibb 
manufacturing laboratories in Mexico 


Chemical Engineering Grant 
Made by Chemical Company 


Dr. Car! C. Monrad has been ap- 
pointed to hold the chair in chemical 
engineering established at Carnegie In- 
stitute of Technology through a grant 
from the Columbia-Southern Chemical 
Corporation, a subsidiary o: Pittsburgh 
Plate Glass Company. The grant is for 
$15,000 per year to support chemical 


engineering research and the salary of | 


the professor 

Dr. Monrad joined the Carnegie 
faculty as an associate professor of 
chemical engineering in 1937 and be- 
came a full professor five vears later 
He was made head of his department 
in 1947. At present he serves as con- 
sultant to the Office of Rubber Reserve 
of the Reconstruction Finance Corpora- 
tion in Washington, D. C 


ECA Sponsors U. S. Tour 
Of Foreign Oil Delegates 
Sponsored by the Economic Coopera- 
tion Administration under its technical 
assistance program, two groups of Euro- 
pean petroleum men spent a six-week 
study tour in the United States, return- 
ing to Europe early this month. The 20 
visitors, representing the United King- 
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Whiton Vertical Turbines, available in various types 
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low-speed, direct drive. 
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Send for complete information. 
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More than ever before you'll want 


Ric-wil Prefabrdcated Insulated Piping 


Ric-wiL, for forty years the greatest name in 
insulated piping systems, has kept pace with 
every known development to produce the 
world’s finest protection and insulation for 
underground or outside overhead piping systems. 
Alert and cost-conscious contractors and en- 
gineers realize the advantages of Ric-wiL pre- 
fabricated 21-foot “‘straight-run” sections. 
Prefabricated accessory units save valuable 
installation labor costs by eliminating time- 


For full technical information 
on Ric-wiL Insulated Piping 
Systems, call or write the 
Ric-wiL office nearest you or 
Dept. 5-R in Cleveland, Ohio 


consuming makeshift field application of in- 
sulation. 

The use of the finest known materials, and 
exacting manufacturing standards give Ric-wiL 
Insulated Piping Systems “‘built-in’’ features for 
high efficiency performance and extremely long 
maintenance-free life. 

Call the Ric-wiL office nearest you and our 
representative will be glad to discuss your 
specific problems at your convenience. 


Ric-wil 
PREFABRICATED 
ACCESSORIES 


INSULATED PIPING SYSTEMS 


THE RIC-WIL COMPANY - CLEVELAND, 0. UNDERGROUND 


FOR FORTY YEARS THE GREATEST NAME IN INSULATED PIPING SYSTEMS 
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dom, France, Italy, Belgium, Nether- 
lands Germany and Austria, were di- 
vided into refining and producing study 
groups. 


Pan-Am Destrehan Refinery 
Names Technical Director 


Howard A. Parker, Jr., formerly of 
the Research Department of Standard 
Oil Company (Indi- 
ana) has been named 
technical director of 
Pan-Aia Southern 
Corporation's Des- 
trehan, La., refinery 

Parker, who was 
group leader in 
charge of process de- 
sign for the Indiana 
company fills a key 
position in the Des- 
trehan plant now be- 
ing expanded at a 
cost of several mil- 
lion dollars to bring Parker 
its crude-running ca 
pacity up to 30,000 barrels a day 

Parker, who holds B.S. and M.S. de- 
grees from Cornell University, joined 
Standard of Indiana in April, 1944, as a 
process design engineer and two years 
later became the group leader 


Dallas Office Is Established 
By Merritt-Chapman & Scott 


Merritt-Chapman & Scott Corporation 
has established an office at Dallas to 
serve as headquarters for the 91-year-old 
company’s construction activities in the 
Southwest and Gulf Coast areas. This 
office, in the Kirby Building, will be 
headed by J B Allinson, who has been 
active in a wide field of construction 
operations for the past ten years, most 
of them in the Southwest 

Establishment of the Dallas office 
marks a move by Merritt-Chapman & 
Scott “to further operations im an area 
which has proved an expanding source 
of work in the company’s fields of indus- 
trial, building, heavy and marine con- 
struction.” Company headquarters are in 


New York 


Norman Robey to Casper 


Norman T. Robey on,December 1 be- 
came an additional assistant general su- 
perintendent of the Casper, Wyo., refin- 
ery of Standard Oil Company (Indiana). 
He has been assistant superitendent of 
the heavy oils division at the company’s 
Wood River, IIL, refinery 

Robey joined Standard in 1936 as a 
chemical engineer in the Whiting, Ind., 
research laboratory 


Pigott Installed President 
Of Mechanical Engineers 


Reginald J. S. Pigott, director of the 
engineering division of Gulf Research 
and Development Company, Pittsburgh, 
a subsidiary of Gulf Oil Corporation, has 
been elected and installed as president of 
The American Society of Mechanical 
Engineers for 1952. The new president 
will succeed J. Calvin Brown, of Los 
Angeles 

The regional vice presidents elected 


STAINLESS STEEL 

has great strength . . . but its strength 
is limited by the quality of welds 
which seal the joints. In all kinds of 
manufacturing—military work in 
particular—stainless is being used 
more widely. If you weld stainless, 
choose electrodes with care. 


PAGE STAINLESS STEEL 
ELECTRODES, AC or DC, give a 
stable arc under all conditions. 

The metal flows smoothly. Slag is clean 
and easily removed. The coating 

resists cracking down to very short 
stubs. Now available in 10-lb. lined, 
hermetically sealed metal cans which 
can be reclosed. Be sure... specify 
Page Stainless Steel Electrodes. 
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VALVES 


No. 1050 
Stainless 
Steel 
Bar Stock 


R-PacC Bar Stock Valves are an achievement of the valve 
makers’ craft. They are precision turned . . . from carefully tested 
metals . . . and suitable for a wide range of pressures and temper- 
atures .. . for meter, gauge, test, and general purposes. 

@ Rugged construction of R-PaC Bar Stock Valves means long, 
low-cost, trouble-free service. No better bar stock valves are 
made. See your R-PaC distributor today or write the nearest 
R-PaC district office for information. 
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are: Willis F. Thompson, chief mechani- 
cal engineer. Westcott & Mapes, Inc, 
New Haven, Conn.; Ernest H. Hanhart, 
consulting mechanical engineer, Balti- 
more, Md.; Ernest S. Theiss, assistant 
chief engineer, Davey Compressor Com- 
pany, Kent, Ohio, and Samuel H. Graf 
(reelection), director, Engineering Ex- 
perimental Station, Oregon State Col- 
lege, Corvallis, Ore 

Elected directors-at-large were Albert 
C. Pasini, superintendent, production de- 
partment, The Detroit Edison Company, 
Detroit, Mich., and Paul B. Eaton, head, 
mechanical engineering department, La- 
fayette College, Easton, Pa. 

Pigott has been director of engineer- 
ing research of Gulf Research & Devel 
opment Company since 1929 


Dr. Maxwell Elected to ASTM 
To Fill Executive Vacancy 


Dr. Harold L. Maxwell, supervisor 
of general consultants, E. I. du Pont de 
Nemours & Company, Inc., Wilmington, 
Del., has been elected a vice president 
of the American Society for Testing 
Materials to fill a vacancy that ecisted 
in the board. He will serve as a vice 
president through the Society’s 50th an- 
niversary meeting in New York City, 
June, 1952 

Dr. Maxwell received his Ph.D. in 
chemical engineering and metallurgy 
from lowa State College; he was in- 
structor in Industrial Chemistry there 
for two years, and associate professor 
of Chemical Engineering, Purdue Uni- 
versity, 1926-1930. A leading authority 
on materials, particularly in the field of 
metallurgy, Dr. Maxwell was employed 
as Metallurgist for the Du Pont Com- 
pany for 16 years. He was appointed 
to his present position as supervisor of 
general consultants in 1946 


Faragher’s War Work Cited 


Dr. Warren F. Faragher, technical 
advisor to the vice president for research 
and development of Houdry Process 
Corporation, Philadelphia, was one of 
twelve industrialists from that area whe 
received awards from the Department of 
the Army for their investigations and 
contributions to the World War II effort 
in the field of industrial intelligence 

His services as an investigator of the 
German fuels and lubricants industry 
near the end of World War II were 
cited. 


Opens Consulting Office 

L. Barnebey, formerly sales pro- 
mo. manager and Chlor-Alkali de- 
partment manager for Blaw-Knox Con- 
struction Company, has established his 
own business in Pittsburgh to give aid 
in the selection, evaluation, and licensing 
of important chemical and petroleum 
pr cesses. 


Joint Army-Navy Order 
Specifies Synthetic Oil 
Specifications for a synthetic lubricant 
that will operate between temperatures 
ranging from minus 65° to plus 500° F 
have been released in order MIL-L-7808, 
on: a joint Army-Navy basis. Base of 
the new lubricant is one of the class 
of aliphatic diesters to which phenothia- 
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Serving The OIL 
relate mm CP: Mlalelttsia(-ss 


More ond more refinery and pipeline engineers are 
specifying American Metgr Company's precision 
equipment for accurate, automatic control of flow 
pressure, liquid level and other continuous process 


variables — with minimum maintenance 


These installations of the East Tennessee Pipe Line 
Company, for the control of natural gas, are typical 
in the gas industry — Reliance CBVA Control Valves 
with valve positioners, are operated by American 


Meter Compony Pressure Controllers 


For over a century, the American Meter Company has 
been serving industry — with a tradition of ‘‘Sus- 


tained Accuracy ot Lower Cost.” 


AMERICAN METER COMPANY 
Precision Equipment: 


1. CBY Regulators, Pilot Spring or 
Weight Loaded 


CBY Regulators, Pilot, Remote 
Controlled 


Orifice Meters, Recording 
Orifice Meters, integrating 
Orifice Meters, Telemetering 


Osifice Meters, Integrating 
Remote Counter 


Meter Runs 

Orifice Fittings 
Differential Valves 
Controllers, Pressure 
Controllers, Flow 


Temperature and Pressure Recorders 


AMERICAN 


2 oe Oe Oe . ae Os 8) be 
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.. » NEW Heat Saving Efficiency 


MUNDET 85% MAGNESIA INSULATION provides maximum strength 
and resistance to vibration. Extra durability is built into this insulation. 


In pipe covering and blocks, it is precision manufactured on the latest 
type of automatic equipment to insure uniform standards. It does not 
“powder”, settle or disintegrate. It is unaffected by steam or water leak- 
age. It maintains can attractive, smooth finish. Precision pipe fit is assured, 
with no spaces left for the escape of heat. You benefit from the most 
modern manufacturing facilities for the production of heat insulation 
when you specify Mundet 85% Magnesia Pipe Covering and Blocks. 


Write for new heat insulation Engineering 4 Specification Data Manvel. 


Mundet Cork Corporation 


insulation Division, 7309 Tonnelle Ave., North Bergen, N. J. 
Mundet district offices ore located in these cities: 
ATLANTA DALLAS 16 JACKSONVILLE 6, FLA. «EW ORLEANS 16 
300-41 Elizebeth St, HE. 401 Second Ave. 900 E. Bey Si. 315-25 W. Front Se, 
BALTIMORE 30 DETROIT 27 KANSAS CITY 7, MO. wEW YorK 17 
612 Bettery Ave. 14401 Preirie Ave. 1401 St. Lowis Ave. 33) Medison Ave. 
BosTON WOUSTON 1 KNOXVILLE PHILADELPHIA 
$7 Regent Si, M. Combridge 40 Commerce and Peimer Sts. 1221 Grand Ave. 056 M. 48th St. 
CHARLOTTE 3, H.C INDIAMAPOLIS 4 LOS ANGELES st. Lous @ 
507 S. Coder St. 15 E. Washington St. (Maywood): 4114 Welker Ave. 3174 Brennen Ave, 
CINCINNATI 2 In Conede: SAM FRANCISCO 7 
7 Gen 1 Mundet Cork & inseletion, Ltd. 35 Booth Ave., Terente 440 Brennen St. 


INSULATION FOR HIGH & LOW TEMPERATURE 
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zine has been added to prevent oxidation 
at high temperatures, and tricresyl phos- 
phate to prevent gear wear. Copies of 
the specification may be obtained from 
the U. S. Naval Air Station at Johns- 
ville, Pa 


Dr. Steadman to Explore 
Chemicals from Gas Research 


Dr. Thomas R. Steadman has re- - 
signed his position as organic chemist 
with the B. F. Good- 
rich Company to ac- 
cept employment 
with the National 
Research Corpora- 
tion of Cambridge, 

Mass. Dr. Steadman 

received his B.S. in 

chemistry from Rens- 

selaer Polytechnic 

Institute in 1937, and 

his Ph.D. in organic 

chemistry from Har- 

vard in 1941. Prior 

to joining Goodrich 

in 1940, Dr. Stead- Steadman 
man had acted as 

private assistant to Professor W. M 
Lauer at the University of Minnesota. At 
the National Reseach Corporation he 
will supervise the organic chemistry 
phases of the reasearch program con- 
cerning new chemicals from natural gas 


U. S. Coops Handle Ten 
Percent of All Farm Needs 


“Petroleum Operations of Farmer Co- 
operatives,” a report by the Agricultural 
Department, reported that at the end 
of 1950 about 2230 local cooperatives 
were in business distributing liquid pe- 
troleum products to the nation’s farms 
at the rate of about 1.4 billion gallons 
annually. Coops have 2685 bulk plants, 
2000 service stations and 5660 tank 
trucks which aid in the distribution of 
about 16 percent of the total oil fuel 
requirements of farmers in this country 

Coops accounted for about ten per- 
cent of all lubricating oils and greases 
used by the agricultural population, and 
about 15 million gallons of LP-gas 


Standard Indiana Announces 
Promotions for Five Men 


New changes in executive personnel 
were announced by Standard Oil Com- 
pany (Indiana) recently. H. F. Glair, 
general manager of manufacturing since 
1933, and a director since 1934, was ap- 
pointed director of purchases. He began 
his career with Standard Oil as a clerk 
at Whiting in 1906, working intermit- 
tently while completing his schooling at 
the University of Illinois. He is respon- 
sible for patents covering improvements 
in the removal of wax from oil as well 
as novel improvements in the manufac- 
ture of candles 

S. A. Montgomery was advanced to 
general manager of manufacturmmg from 
his position as assistant. An employe 
since 1919, he was elected to the board 
last month. 

Dr. W. J. McGill, superintendent of 
operations since 1948, was named assist- 
ant general manager. He joined the com- 
pany in 1924 as a chernist at Whiting 
and four years later was transferred to 
the Wood River refinery where he ad- 
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| Count THE OrBiT VALVES 
_ In THis PICTURE — 


ORBIT. You Can Install and Forge 
ay See ee 


Orbit Forged Steel Valves can do a job for you too, Due to the O 
principle of resilient, friction free seating, contraction, expansion and 
vibration will not cause the seating surfaces to separate in the closed 
BRANCHES position. The body seat is deflected in the closed position a sufficient amount 
HOUSTON, TEXAS to assure a positive shut-off. No lubricant of any kind is required in the 
407 Velasco Valve Body to effect a shut-off, therefore maintenance of the Orbit Valve 
(Serving the Gulf Coast) requires a minimum of expense and attention. 


reyes Mest Your Supply Store Carries Orbit Valves in Stock 


(Serving West Texas) 
ome ORBIT VALVE CO 
The Gerat Western Co. e 


(Serving the Rocky Mountain P. O. Box 699 TULSA, OKLAHOMA 


States and Canada) 

















DEAN BROTHERS PUMPS /NC. 
Type R2R Centrifugal Process Pumps 


3X6 R2RSM “4691 


Type RIK Precess Pump 








~“Pype RIR Process Pump 


DISASSEMBLY: The Type R2IR process 
pumps car be disassembled without dis- 
connecting the suction and discharge pip- 
ing. By firet removing the spacer from the 
spacer type coupling, and unbolting the 
casing from the cradle the entire cradle 
and complete rotating element can be re- 
moved without disturbing the suction and 
discharge piping 


OPERATING RANGE: Type R2R. Heavy 
duty, process pumps are available in 
eighteen different sizes, enabling our engi- 
neers to furnish units specially designed 
and constructed for the particular work 
to be performed. 

Capacities: 50 to 2000 Gallons per minute. 
Heads: Up to 400’. Speeds: 900 RPM to 
4000 RPM. 


BUILDERS OF OUTSTANDING PUMPS 
SINCE 1869 


CENTRIFUGAL and RECIPROCATING PUMPS 


Close Coupled Centrifugal Pump 


Pedestal Mounted Centrifugal 


Pump 
4728 avg 


Double Pedestal Bearing Centrif- 
ugal Pump 


Single Style, Double 


volatile liquids 


<a} 


Hortzontal, Duplex, Double Acting. 
Side Pot, Piston Type, Ol] Bath 
Power Pump 


: md 


Durable Duplex i acked Piston Pat- 
tern Steam Pump, Side Pot Type 


ESTABLISHED (869 


DEAN BROTHERS PUMPS /NC. 
/NOIANAPOLIS /WO. 
327 W Jew §r 


Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS 
Representatives in Principal Cities 
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vanced to manager. He is a graduate of 
the University of Michigan 

On January 1, Dr. R. C. Gunness will 
assume the duties of assistant general 
manager of the manufacturing depart- 
ment. Manager of the company’s re- 
search department, he is on leave at the 
present time, serving as vice chairman 
of the research and development board 
of the Department of Defense in Wash- 
ington 

H. Forrester of Oklahoma City, has 

been appointed manager of research for 
Standard Oil Company (Indiana) and 
will leave his current job as manager of 
the Central Division of the Stanolind Oil 
and Gas Company. Forrester, a Texan 
who took undergraduate work at the 
University of Wisconsin and an M.S. in 
chemical engineering from Massachu- 
setts Institute of Technology, has since 
1929 held various positions in the re- 
search department of the Standard Oil 
Company. 


Maschal, Sun Oil, Cited 
For Leadership Record 


Charles E. Maschal, manager of Sun 
Oil Company’s Marcus Hook refinery, 
was one of 60 alumni of Drexel Institute 
of Technology awarded citations for 
civic contributions and professional ac- 
complishments at a convocation cele- 
brating the 60 anniversary of the found- 
ing of Drexel Institute 

Maschal, who received his B.S. degree 
im civil engineering in 1931, was cited by 
the Institute for civic and indutrial 
leadership 


Dr. Schaad to Assist Raaen 
At UOP’s Riverside Lab 


Universal Oil Products Company has 
appointed Dr. Raymond E. Schaad to 
be technical adviser to Colonel J. C 
Raaen, manager of Universal's Research 
and Development Laboratories at River- 
side, Ill. Dr. Schaad, who recently com- 
pleted 25 years of research, patent and 
development work with Universal, is a 
member of the American Chemical So- 
ciety, a registered patent agent, and a 
registered professional engineer of IIli- 
nots. A graduate of Denison University, 
he received his Sc.D. degree in chemis- 
try from Ohio State University 


Refinery Engineering Adds 
Koons to Projects Staff 

Refinery Engineering Company has 
added Harold Koons to the staff in 
the capacity of project engineer. Koons, 
identified with the oil industry for over 
ten years as an engineer with Jones & 
Laughlin Supply Company and resident 
engineer, will make his home in Tulsa 


Grease Institute Elects 1952 
Officers at Annual Meeting 


The recent National Lubricating 
Grease Institute annual meeting in Chi- 
cago booked a record attendance of 446 
delegates for the three day session. Re- 
tiring president Howard Cooper attrib- 
uted the growth and strength of the In- 
Stitute to wholehearted cooperation with 
other organizations 

Elected to fill three year terms on the 
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NICKEL ALLOY IRONS 
develop improved properties 


plus all the basic advantages of plain cast iron 


PLAIN GRAY IRON is, structurally, a steel matrix con- 
taining graphite flakes. Engineering, physical, pro- 
cessing and service properties are wholly depen- 
dent upon the character and disposition of these 
flakes, and upon the nature of the matrix. 


The matrix of nickel alloyed irons closely re- 
sembles the pearlitic matrix found in high carbon 
steels, whereas the matrix of ordinary plain iron 
resembles that found in low carbon steels. Com- 
positions of nickel alloy irons can be adjusted to 
reduce “chill” in thin sections without risk of form- 
ing “spongy” regions in heavy sections. This pro- 
motes uniform strength, improved machinability, 
pressure tightness and wear resistance. 


Hardness in nickel cast irons results from im- 
provement of the matrix. Chilled areas and hard 
carbides, which impair machinability, are obviated. 
Nickel improves response to heat treating. In fact, 
use of nickel alone or with other alloying elements 
plays an important part in meeting a variety of 
requirements. 

Accordingly ...nickel alloyed irons permit pro- 
duction of castings with high levels of the following 
properties: 


Strength 


Tensile and transverse strengths of castings are 
greatly increased by the addition of nickel to cast 
irons of properly adjusted base mixture. The ratio 
of compressive strength to tensile strength is re- 
tained. Greater uniformity of strength in thick and 
thin sections is achieved. 


Elasticity 


The elastic modulus increases with strength. In 
this respect nickel-containing irons of the high 
strength type possess good stiffness and do not de- 
form permanently under loads that would be dam- 
aging to irons of lower elastic modulus. 


Damping Capacity 
The damping capacity inherent in gray cast iron is 
not impaired by the presence of nickel. 


Wear Resistance 


The uniformly pearlitic matrix of nickel cast irons 
appreciably improves wear resistance. The uni- 
formly fine graphite flake distribution, achieved in 
suitably processed irons without formation of a 
poor wearing dendritic condition, affords optimum 
resistance to wear and galling. 


Pressure Tightness 


Characterized by dense grain structure and fine 
dispersion of graphite throughout, nickel alloy 
irons are close-grained and offer an extraordinary 
degree of pressure tightness under high hydrosta- 
tic pressures, without sacrificing machinability. 
Applications 
Heavy machinery frames and beds are typical of 
cast parts that benefit from the rigidity and good 
damping capacity of nickel cast irons. Cylinder and 
pump liners, gears, dies, machine tool ways, saddles 
and tables exemplify parts produced in nickel irons 
to assure greatly increased strength and wear re- 
sistance. And nickel alloyed iron is used for heavy 
duty brake drums to resist heat checking, thermal 
shock, wear and galling. The nickel cast irons are 
readily heat treated, and respond particularly well 
to flame and induction hardening. 

At the present time, the bulk of the nickel pro- 
duced is being diverted to defense. Through applica- 
tion to the appropriate authorities, nickel is obtain- 
able for the production of engineering nickel cast 
irons for many end uses in defense and defense 
supporting industries. 








The International Nickel Company, Inc. 
Dept.PR, 67 Wall St., New York 5, N. Y. 


Please send me booklet entitled, “Guide to the Selection 
of Engineering Cast Irons.” 


Name ies auninlaees 
Company 
Address. _ 


City. 





ee ee ew ee ee 








THE INTERNATIONAL NICKEL COMPANY, ING. iew'vorx's. 1+ 
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board of directors were: M. R. Bower, 
Standard Oil Company (Ohio); A. J 
Daniel, Battenfeld Grease & Oil Cor- 
poration; F. E. Rosenstiehl, The Texas 
Company; G. A, Olsen, Sunland Refin- 
ing Corporation; W. H. Saunders, Jr., 
International Lubricants, Inc.; and B. G 
Symon, Shell Oil Company 

The executive committee for the 1952 
NLGI are: president, George E. Merkle, 
Fiske Brothers Refining Company; vice 
president, Wayne W. Albright, Standard 
Oil Company (Indiana); and treasurer, 
C. B. Karns, Esso Standard Oil Com- 
pany 


Lawrence President of New 
Mechanical Design Company 
| 


| A new firm, Mechanical Design, In- 
corporated, has been organized with 
offices at 517 Wright Building, Tulsa 
Offered is a complete mechanical engi- 
neering and design service to the petro- 
leum industry with a specialty of refinery 
and gasoline plant design. 

Officers include J. R. Lawrence, presi- 
dent; Herbe-t E. Dyer, vice president 
and manager, Maloy Stevenson, secre- 
tary and Haff D. Peters, treasurer 


Battson Continental Director 


+ | Jattson, administrative vice 
president of Continental Oil Company, 
has been elected to the board of direc- 
tors. He replaces W ( MacMillan, 
senior vice president, who resigned as 
ball-b a ek al director due to ill health 

all-bearing typ ¢ MacMillan, 56, died last month in Glendale, 
cutter head Calif 


Airetool furnace type cleaner with 


Conoco Platforming Unit 
Now Under Construction 


Part of the huge expansion program 
at Continental Oil Company’s Lake 
Charles, La., refinery will be the addi- 
tion of a new UOP platforming unit 
for production of benzene and toluene 
The unit will have a charge capacity 
Airetool provides refineries with the of 3000 barrels daily for aromatic pro 


. duction or 6000 barrels when used for 
powerful tube cleaners for jobs you producti. n of high quality motor fuel 
. *rocon, Inc. will begin construction of 
want done RIGHT. the unit this month 
) ils about Airetool re- - 
_For full deta Synthetic Phenol Plant 
finery tube maintenance equipment To Utilize New Process 


including cleaners, expanders and lo be the first plant of its type in th 


hetic phenol plant an 





tube maintenance and accessory tools, aoumced by Stunted OW Compan of 
write The Airetool Mfg. Co., 316 S. Calibornia for. its Richmond refinery 
1 a wi cost > milhon, anc in operation 

Center Street, Springfield, Ohio. will utilize a recently-developed synthe 
Sis process in which neither sulfuric 

acid uor chlorine is used. Output from 

There’s an Airetool the plant will be marketed by Oronite 


Tube Cleaner and Chenucal Company, a subsidiary 
Al R E T 0 rT t Tube Expander for Heyden Plans Houston 
4 4 Every Type of Tubu- Petrochemical Plant Soon 
MANUFACTURING COMPANY lar Construction. A $12 million plant designed “bas 


ically” for the production of methanol 
SPRINGFIELD, OHIO from watural gas is being designed for 


the Heyden Chemical Corporation for 
erection commencing sometime during 
. the first quarter of 1952, on the Hous- 

pal Cities : : 

Representatives in all Principal C ton ship channel between the Mathie 
son Chemical Corporation and Phillips 


Branch Offices: New York, Philadelphia, Chicago, Tulsa, Baton Rouge, Houston Petroleum fertilizer plants 
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Vas 


S) N° 
in CARBON, ALLOY 


. . . Still your best buy, because W-S longer 
service life and increased dependability give 
that permanency which will lower moi'n- 
tenance costs ... They are drop forged. 


Basic materials are selected from a wide 
choice of carbon, stainiess and alloy steels and 
then subjected to the most exacting metal- 
lurgical controls from melt to bar. Through 
these precautions and subsequent precision 
machining operations, W-S assures the ut- 
most in accuracy of finish, perfection of 


and STAINLESS STEELS 


threads, sockets, angles and concentricity. All 
W-S Fittings, — Screwed and Socket Welding 
Types, — are finally instrument inspected. 
W-S Bulletin A3-50 details the Carbon Steel 
Line. Bulletin S-1 is devoted to Stainless and 
the Alloys. W-S will gladly furnish informa- 
tion on the new FEATHERLITE Fittings — a 
recent big step in a wide range of services. 
Write today for the specific bulletin you 
desire. 


Sold Through Leading Distributors 


Paras WATSON -STILLMAN 


* ROSELLE, NEW JERSEY 
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THE 


= ee = Petroleum Standards 
. ASTM Standards on Petroleum 


A Products and Lubricants (With Re- 
ta , is THE THING! lated Information), American 5So- 
a YZ ciety for Testing Materials, 1916 

' : Race Street, Philadelphia. $5.75. 

This 1951 compilation of ASTM 
Standards brings together in compact, 
readily usable form, most of the stand- 
ards, test methods, and specifications 
widely used in this field. New material 
includes tentative test methods for total 
inhibitor content of butadiene, bromine 
number of petroleum distillates, reduced 
pressure distillation of petroleum prod- 
ucts, and hydrocarbon waxes used for 
electrical insulation. 


NACE Report 
Report of the Correlating Committee 
on Cathodic Protection, National 
Association of Corrosion Engineers, 
919 Milam Building, Houston. Price, 
50 cents. 

Authentic recommendations for corre- 
lating cathodic protection systems on 
underground metallic structures are 
given, as well as a consolidation and re- 
vision of the four bulletins prepared by 
the committee to aid in solving prob- 
lems created when adjacent underground 
metallic cables, pipe lines and rail track 
are protected from corrosion by applied 
cathodic currents 


Hazards Detined 
Handbook of Dangerous Mate- 
rials, N. Irving Sax, Reinhold Pub- 
lishing Corporation, 330 West 42nd 

Street, New York, N. Y. $15. 

Over 5000 hazardous industrial ma- 
terials, including trade-name products 
are discussed in this heavy volume deal- 
SPIRAL WOUND GASKETS ing with safety. Simple, concise and 

authoritative statements on dangerous 

properties of products are given. This 
The gaskets with more “bounce to the ounce” might well prove the “bible” of safety 
= ona adam engineers, plant superintendent and any- 

of bolt load. Built-in resilience for positive one involved in handling and shipping 


permanent seals. dangerous materials 


Made for all types of pipe flanges, pressure 1 Protecting Discovery 

vessels, boiler manholes, handholes, tube caps, Patents for Technical Personnel, 

water walls, economizers and other boiler Dr. Worth Wade, Chemonomics, 
: Inc., 400 Madison Avenue, New 

accessories. Ask your supply house. AJAX ~ York. $3 

gaskets, are universally available through A ready handbook on patents, their 


Industrial Distributors THEY BREATHE WITH VARYING development and current practice, Dr. 
by Wade has compiled his experience and 


k led | tent 
cnowledge as a registered patent at- 
HEAT EXCHANGER GASKETS torney and chemist, to extend “a word 


, = to the wise.” Don’t look for case his- 
Double jacketed metal-asbestos, precision tories or legal technology, this is a 


made to specifications in any desired size, shape simple, accurate discussion of patent 
or metal. Estimates furnished on receipt of definition, and procedure for register- 
details. Write ing to protect your discovery. 


.| 


CTT 








Metallizing Process 
New Metallizing Handbook, Metal- 
UNITED STATES SEALS lizing Engineering Company, Inc., 
Long Island City, N. Y. Price $3. 
\ comprehensive coverage of the tech- 


GASKET COMPAN ¥ nical as well as practical aspects of the 


metallizing process is contained in this 


682 N. 10th Street Camden 1, N. J. treatise which also reviews the various 


methods of surface preparation and the 
application of metallized coatings. De- 


leading Fabricators of “TEFLON’’ for the tails for treating different surface con- 
Chemical, Process and Electronic Industries. ditions are offered 
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WHENEVER YOU SEE 


furnaces like these, you can he sure 


y’re PETRO-CHEM IS0-FLOW design 


More thi, 935 are in operation throughout the 
world in the\getroleum, chemical and allied 
industries ... josryt processes and for any 


duty, pressure, temperature and efficiency 
...and all Petro-Chem Iso-Flow furnaces 


are pre-eminently satisfactory. 
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SCIENCE and 


TECHNOLOGY Abstracts 


Prepared by 
DR. E. H. LESLIE and DR. H. B. COATS 
The Leslie Laboratories 
Traver Road, Ann Arbor, Mich. 





Fundamental Physical and 
Chemical Data 





The Vapor Pressure and Critical Con- 
stants of Normal Pentane, [ames A 
Beattie, Samuex. W. Levine anp Dowarp 
R. Dousuin. Jour Am. Chem. Soc., 73 
(1951), pp. 4431-2 

Che vapor pressure of normal pentane 
was measured from 100° C. to the criti 
cal point. A number of isotherms in the 
critical were studied to permit 
location of the critical constants. An 
equation is given that represents the 
vapor pressure data. The critical con- 
stants were found to be t, 196.622 
0.05°; p. 33.3120.05 normal atmos 
phere; v 0.295 liter/mole (4.09 
ml/gm); d 3.39 moles/liter (0.244 
g/ml). The uncertainty in the critical 
volume and density is approximately 
one percent. Data are presented in 
tabular and graphical form and a bibli 
included with references to 
this general subject 


regions 


ography is 
previous work on 


An Empirical Equation for Thermo- 
dynamic Properties of Light Hydro- 
carbons and eir Mixtures. Fugacities 
and Liquid-Vapor Equilibria, Manson 
Benepict, Georce B. Wess, anp Lovts (¢ 
Rustin. Chem. Eng. Progress, 47 (1951). 
pp. 449.54 

Three previous papers in the series 
have described a group of empirical 
equations for representing certain 
thermodynamic properties of mixtures 
of light hydrocarbons in the gaseous and 
liquid phases. The present paper com- 
pares the liquid-vapor equilibria for 
twelve mixtures of hydrocarbons. The 
hydrocarbons included are methane, 
ethylene, ethane, propane, isobutane 4 
butane, n-pentane, and n-heptane. Jt 
was concluded that the equation can de 
with confidence to predict liquid 
vapor equilibria for the hydrocarbons 
listed. Data are presented in detail in 
tabular and graphical form and a bibli 
ography of 17 references is included 


used 


Synthesis and Mass Spectra of Some 
Hexa-, Hepta- and Octa-deuterated De- 
rivatives of Propane. Francis E. Con 
pon. Jour. Am. Chem. Soc., 73 (1951), pp 
4675-8 

A study of spectra and molecular 
structure were made for the purpose of 
increasing the usefulness of spectromet 
ric methods of analysis. Infrared and 
mass spectra were obtained for propane 
1,1,1,3,3,3-de and propane-ds, acetone-de, 
propane-1!,1,1,3,3,3-de-2-ol, propane-d,-2 
ol, 2-chloropropane -1,1,1,3,3,3-de, and 
2-chloropropane-d;. These spectra wer 
compared with those of propane, ace 


186 


tone, 2-propanol and 2-chloropropane 

The Heats of Vaporization and by 
Heat Capacities of Some Dimethyl ; 
clohexanes. |. P. McCuttovcn, W. B 
Person AND Raten Sperrzer. Jour. Am 
Chem. Soc., 73 (1951), pp. 4069-71 

The vapor heat capacities and heats of 
vaporization of cyclohexane and four 
dimethylcyclohexanes were 
measured in a flow calorimeter system 
[he measurements were made in the 
ten.verature range 400 to 500 degrees K 
given for the specific 
data. A com- 


isomeric 


Expressions are 
that represent the 
parison was made between the experi 
mental heat capacity data and values 
calculated by the method of methyl in- 
crements. This showed the calculated 
values to be significantly high. However 
the structural concepts on which the 
semi-theoretical computations were based 
are given further verification by the 
consistent results for the dimethylcyclo- 
Che data are given in detail in 


heats 


hexanes 
tabular form 


Vacuum Ultraviolet Absorption Spec- 
tra of Cyclic Compounds. I. Cyclohex- 
ane, Cyclohexene, Cyclopentane, Cyclo- 


pentene and Benzene. Lucy W. Picketr, 


Muntz ano E. M. McPuHer 


MARGARET i 
Chem. Soc., 73 (1951), pp 


son. Jour. Am 
4862-5 

The molecular structure of five- and 
six-membered ring compounds has been 
a subject of much discussion and con- 
flicting evidence. In order to supply data 
that can be used in a study of the molec- 
ular structure of these compounds the 
ultraviolet absorption spectra of the five- 
and six-membered ring hydrocarbons, 
cyclohexane, cyclohexene, cyclopentane, 
cyclopentene and benzene, were meas- 
ured between 45,000 and 64,000". Meas- 
urements of intensity were made by a 
photographic method, using the com- 
pounds as vapors in a flowing system to 
minimize photodecomposition. Values of 
oscillator strength were calculated 


Thermodynamic Data of Benzene and 





6 million pounds in 1925, to an 
estimated 14.5 billion pounds in 1950— 
one example of petroleum’s contribution 

to ever better living! 











Benzene Vapor. Bruno Rrepicer (Berlin- 
Hermsdorf, Germany). Chem.-Ing.-Tech., 
23 (1951), pp. 272-6 

Through analysis and correlation of 
the data in the literature a P.V.T. table 
was established for benzene and benzene 
vapor. The data are presented as a func- 
tion of temperature and pressure, re- 
spectively. Enthalpies and entropies are 
included. Although the data may be 
somewhat in error on an absolute basis, 
they should be consistent relatively and 
should be reliable for differences. 


Dicyclic Hydrocarbons. III. Diphenyl- 
and Dicyclo-Hexylalkanes Through C.. 
Kasper T. SertjAN AND Paut H. Wise 
Jour. Am. Chem. Soc., 73 (1951), pp 
4766-9 

Several classes of dicyclic hydrocar- 
bons have been synthesized and purified 
at the laboratory of the National Advi- 
sory Committee for Aeronautics as part 
of a program concerned with studying 
possible components of aviation fuel. 
The present paper describes all the 
diphenyl- and dicyclohexylalkanes from 
Ce through Cw. A further objective of 
the, hydrocarbon research program is 
the correlation of molecular structure 
with physical constants. Melting or 
freezing point values are reported for 
each hydrocarbon, as well as heats of 
combustion and viscosities. The synthe- 
sis and purification of the compounds are 
described and the data taken are pre- 
sented in detail in tabular form 





Chemical Composition 
and Reactions 





These abstracts are selected from the 
current literature of science and tech- 
nology, not including trade journals 
easily available. Photostatic copies of 
original article will be supplied at cost 
by The Leslie Laboratories. Complete or 
limited bibliographi ing special 
topics by title, by abstracts, or in com- 
plete manuscript, also will be prepared 
and furnished by arra with the 

Laboratories. 

















Inert Gas Effects in the Oxidation of 
Hexane. B. J. H. Smact anv A. R. Us- 
BELOHDE. Nature, 168 (1951), pp. 201-2. 

When hydrocarbons are oxidized in 
the gaseous phase at low temperature a 
peroxide radical is formed. This reacts 
further with RH to give ROOH—R. 
Energy of the first reaction must be 
stored briefly in the RO radical. Stored 
energy can be used in the subsequent 
reaction process provided the second re- 
action occurs before collisions in the gas 
phase permit competitive deactivation 
by any third substance X. In the oxida- 
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“KARBATE” 


impervious graphite pipe 
takes it all in stride! 


Have you thought about corrosion on the outside of 
your plant piping? Fumes, salt air, hot air, moist air, 
can eat up the exterior of piping, fittings, valves, 
pumps, and other equipment around a chemical plant. 
And it costs money to protect ordinary metal surfaces. 
You have to sandblast, use special coatings, and even 
then you find the corrosion creeping in and chewing 
up the equipment... 


NOT SO WITH “KARBATE” 








IMPERVIOUS GRAPHITE! 


Here are the advantages: 
@ No exterior protection needed 
@ Both acid-resistant and alkali-resistant 
@ Light in weight, easy to machine and assemble 
@ No metallic contamination of product 
@ immune to thermal shock 
@ Very high thermal conductivity 














- tane and Methylcyclohexane. Vapor cyclohexane in the range 325°-400° ( 
Science and Technology Phase Oxidation of Hydrocarbons. Part Liquid products were analyzed for the 
I. Aldehydes, Ketones and Acids Pro- total amounts of various types of or- 
duced uring the Low-Temperature ganic compounds. High molecular 
tion of gaseous acetaldehyde, dilution Oxidation of n-Heptane and Methylcy- weight aldehydes and ketones, as well 
vith hydrogen has « more inhibitory clohexane. F. H. Garner anv D. S. Perry as carboxylic acid and formaldehyd 
effect than dilution by nitrogen. Hydro Trans. Faraday Soc. 47 (1951), pp were formed from n-heptane and from 
gen also specifically inhibits hexane ox 877-84 methylcyclohexane. It is believed that 
idatior These effects probably arise In the oxidation of the higher paraffin the carboxylic acids are formed by some 
from energy-transfer processes in which and cyclic hydrocarbons, a low-tempera mechanism other than direct oxidation 
ollision with hydrogen is more eff ture and a high-temperature range can of aldehydes. Acetic acid was the prin- 
cient than collision with nitrogen. Traces be distinguished. The low-temperature cipal carboxylic acid formed. Formalde- 
f mercury vapor decrease the rates of reactions are associated with cool flames hyde was not formed by the degradation 

xidation. It is believed that the effect ead the production of aldehydes and of higher aldehydes 

f hydrogen in suppressing the forma other intermediate oxidation products 
tion of cool flames in pentane may be at the high temperatures the reaction Carboxylic Acids Formed in the Slow 
related to the phenomena studied in the products are mainly carbon dioxide and Oxidation of n-Heptane. The Oxidation 
present investigatior water. Te authors studied the low of Hydrocarbons. Part I. The Carboxylic 
temperature oxidation of n-heptane in Acids Formed in the Slow Oxidation of 
Low-Temperature Oxidation of n-Hep- the range 250°-400° C., and of methyl n-Heptane. T. L. Ratne anp F. H. Gar- 
ner. Trans. Faraday Soc., 47 (1951), pp 
896-9 

When n-heptane is oxidized, a large 
H oO WwW T oO B A L A | i ' number of aldehydes, ketones, acids and 
alcohols are formed. The relative pro 
portion of carboxylic acids present was 
determined, and from these data con 
clusions can be drawn as to the probable 
nature of the aldehydes formed. Slow 


\ oxidation of n-heptane was conducted in 
| the range 305°-480° C. to find out what 
. carboxylic acids were produced, and in 
: on: tas 


what amounts. Separation of the acids 





r 
4 = was made chromatographically. Formic 
; ' and acetic acids were found to predom 
, : inate, but some higher acids were . 

. ent. When temperature increases, ; 
percentage f acetic acid increases and 
formic acid decreases, as do higher car 
boxylic acids. The average molecular 
weight of the acids formed at all tem- 


peratures was between 57.1 and 58.0 


Alumina Activated with Anhydrous 
Hydrogen Fluoride. A Dealkylation Cat- 
alyst for Aromatic Hydrocarbons. Lioyp 
Berc, E. O. Krinnoscuy, W. S. Revea, AnD 
H. A. Saner. Chem. Eng. Progress, 47 
(1951), pp. 469-72 

The work reported was undertaken to 
evaluate hydrogen fluoride activated alu- 
mina as a dealkylation catalyst for aro 
matic hydrocarbons. All dealkylation 
runs were made at essentially atmos- 
pheric pressure and at a space velocity 
of 0.5 volume/(volume of catalyst) (hr.) 
The aromatics studied included toluene, 
xylenes, ethyl benzene, diethylbenzenes, 
isopropyl benzene, monoamyl benzene, 
diamy! benzenes, and triamy! bensenes 
Benzene was found to be the ultimate 
dealkylation product of every aromatic 
hydrocarbon containing two or more 
carbon atoms ir the branch chain, while 

se of a correct coolin } toluene was the ultimate dealkylation 

: product of any aromatic hydrocarbon 

designed to help y Pp ur pron containing only one carbon atom in any 

of its branch chains. Dealkylation in- 

creased with rising temperature and al- 

kylation decreased. All aromatic dealky 

entirely lation products were the results of 

carbon-carbon fission at the benzene 

w the BETZ specia j ; ring. A bibliography of 15 references is 
included 
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Aromatizing Cracking of Hydrocarbon 
Oils. Process Data and Mechanism 
CHAIM WeizMaNnn, Ernst BERGMANN, 


W. E. Huccerr, Hersert Sterner, anp 
MAx SuLzBRACHER witH Don ALD PARKER, 
K. O. Micuaetis, Sypney WHINCUP, AND 
EMANueL ZIMKIN. The W eizmann Insti- 
tute of Science, Rehovoth, Israel. /nd 
Eng. Chem., 43 (1951), 2312-18. 


Pp. 
This is the first of four papers having 
to do with the formation of aromatic 
hydrocarbons. The high temperature 
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aromatization of hydrocarbons proceeds 
through degradation to small 
unsaturated compounds, among whicli 
butadiene is important, and through 
subsequent “diene reactions” through 
which hydroaromatic hydrocarbons are 
formed that eventually dehy Jrogenate 
to aromatics. If the charging stock is 
naphthenic, the direct therma: dehydro- 
genation of the naphthenes is a second 
source of aromatics. A process is de- 
scribed that converts a nonaromatic, or 
partially aromatic, charging stock into 
liquid and gaseous products. The gases 
are predominantly unsaturated, that is 
ethylene, propylene, butylene, isobuty- 
lene, and some butadiene. The liquid 
product is 90 to 98 percent aromatic and 
substantially free of sulfur and nitrogen, 
even in those cases in which the charg- 
ing stock contained sulfur and nitrogen 
compounds. The whole range of aro- 
matics from benzene to the most com- 
plicated polycyclics are obtained prac- 
tically without reference to the size of 
the charging stock. The process thus 
yields practically all the hydrocarbons 
required by the modern organic chemi- 
cal industry and can supplement or re- 
place both the usual cracking processes 
and the coal tar industry. It is being 
used at the present time on an industrial 


largely 


scale in England 


Welz 
Boyp 


Fractions. CHAIM 
BercMann, H. S 
STEINER, AND MAx 
Hoiker, ERNA 


Polycyclic 
MANN, ERNST 
SaRRETT, HERBERT 
SuLzBacHer, witH J. R 
Manpe., foun Porces, AND Derrick 
Rowtey. The Weizmann Institute of Sci- 
ence, Rehovoth, Israel. Ind. Eng. Chem., 
43 (1951), pp. 2318-21 

The paper deals with the components 
f the aromaticized product from a 
naphthenic naphtha, which components 
bow above approximately 200° C, These 
are the hydrocarbons related to naph- 
thalene, anthracene, and chrysene. An 
explanation is given of the mechanism 
of the formation of the polycyclic aro- 
matics. Although many of these com- 
pounds are identical with typical com- 
ponents of coal tar, the mechanism of 
their formation seems diametrically op- 
posed in the two cases. Coal tar is con- 
sidered as a degradation product from 
high molecular weight coal. Polycyclic 
hydrocarbons from the aromatization 
process are the result of the stepwise 
synthesis from low molecular weight 
compounds 


Influence of the Nature of Charging 
Stock. CHaim WeizMANN, Ernst Berc- 
MANN, W. E. Huccetrt, Hersert Sterner, 
AND Max SvutzpacHer witH K. O 
MicHautis, Ferrx Porrer, SyoNeyY WHIN 
cup, AND EMANveEL Zimktn. The Weiz- 
mann Institute of Science, Rehovoth, 
Israel. Ind. Eng. Chem., 43 (1951), pp 
2322-5 

Several charging stocks for aromati 
zation were characterized and compared, 
including Fischer-Tropsch distillate, 
Iranian naphtha, East Texas naphtha, 
cracked East Texas naphtha, Naphthe- 
nic naphtha, East Texas naphtha sulfur 
dioxide extract, and coal tar distillate 
Olefins are aromatized more easily than 
paraffins, and naphthenes give a still 
higher yield. Branched chain paraffins 
give higher yields than normal paraffins 
Comparison is made of the yields of 
aromatics found by experiment with 
those calculated by two different meth- 
ods. A bibliography of 15 references is 
included 
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Conversion of Butylene Into Aro- 
matics. CHAIM WEIZMANN, VICTOR 
Henri, AND Exnst BerGMann. The Weiz- 
mann Institute of Science, Rehovoth, 
Israel. Ind. Eng. Chem., 43 (1951), pp 
2325-6. 

A study was made of the formation 
of aromatics from butylenes. Butylene is 
not a good charging stock because since 
the formation of aromatics requires bu- 
tadiene it is more difficult to start with 
butylene from which butadiene is not 
readily formed. Data are given on the 





Science and Technology 





aromatics formed in the presence of 
various catalysts, such as copper, silica, 
zirconium oxide, thorium oxide, cerium 
oxide, and other rarer oxides. A number 
of parallel experiments were carried out 
using propylene. The aromatics in the 
xylene boiling range were found to be 
largely ethylbenzene and styrene. A bib- 
liography of 13 references is included 
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Statistical Design in Chemical Experi- 
mentation. W. L. Gore. /nd. Eng. Chem., 
43 (1951), pp. 2327-8 

Because research is unusually important 


NATURAL 
GASOLINE 
PLANTS 
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in chemical and process enterprises, 
statistical techniques for the analysis of 
experimental data becomes important 


Most research men, 


however, are not 
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aware of the value of statistical design 
principles in planning experimental pro 
grams. A general plan, believed to be 
useful tor investigating phenomenon 
caused by the display of several varia 
bles, is described. Examples in connec 
tion with the rate of polymerization re 
actions are given. Thirteen variables are 
listed that may be considered to have 
major or effect on the polymeri 
zation reaction. To evaluate all 13 of the 
their interactions, a mini 
mum of 8192 experiments would 
be required. Since this 
ble nor possible, it be« 


lesser 
variables and 
de Sita 


is neither 
importa 


mes nt 


to evolve a plan reducing the number of 
required. The manner in 


experiments 
done is described 


which this can be 
The Effect of Bubble-Cap Diameter 
Upon the Performance and Capacity of 
Rectifying Plates. Emi KirxscHsauM 
Chem.-Ing.-Tech., 23 (1951), pp. 213-22 

A rectifying column approximately 30 
inches in diameter and having five plates 
at approximately 8-inch spacing, was 
studied using a series of bubble caps of 
35, 50, 70, 90, 145, 200, and 425 mm. di- 
Test solution was ethyl alcohol 
smallest caps gave a maxi- 
2% to 3% times as great as 
If loading is determined 
and the plate area is 
optimum range, the 


ameter 
water. The 
mum rate 
the largest caps 
by entrainment 
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CONTRACT SERVICES: 


he Tank Welding Repairs and 
Maintenance 


-— Installation of Tank Appurtenances 
— Tank Painting 
- Application of Protective Coatings 


Tank Cleaning — BS&W Emulsion 
Chemical Treating 











Lease Tank Service—West Texas Area 


Williams Construction Co. 


Odessa, Texas 
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Colifornia Representative: 


Coast Contractors, Inc. 
2627 Atiantic Ave., Long Beach 6, Calif. 


maximum allowable vapor velocity 1s 
given by the expression W»= (0.00655/u) 
(Yr/Y¥o) H where Yr and Yp are the specific 
gravity of the liquid and vapor, respec- 
tively, in kg./cu.m., H is the plate spac- 
ing im meters, u is the circumference 
ratio, that is the empty tower cross sec 
tion/sum of bubble-cap circumferences 
The numerical constant is characteristic 
for the system ethyl alcohol-water 
Data are presented on pressure drop and 
on optimum cap diameter 


Materials of 


Chemical Engineering 
(1951), 


Construction. /nd. Eng. Chem., 43 
PP. 2193-2294 

Industrial and Engineering Chemistry 
presents the fifth annual Chemical Engi- 
neering Materials of Construction Re 
view. Fifteen articles are included cover- 
ing the construction material literature 
of the past year on aluminum alloys, 
carbon and graphite, cement, ceramics, 
wrought copper and copper base alloys, 
elastomers, fibers, iron, mild steels and 
low-alloy steels, nickel and high-nickel 
alloys, paint, hard rubber, stainless steels 
and other ferrous alloys, tin and its al- 
wood, and the less common metals 
Following these reviews is a section on 
the properties of chemical engineering 
materials of construction in data form 


loys, 


Symposium on Plant Cost Estimation. 
Ind. Eng. Chem., 43 (1951), pp. 2295-2311 

Industrial and Engineering Chemistry 
presents a symposium on plant cost esti- 
mation, including articles on Capital 
Cost Estimating, Preliminary Estimat 
ing by Selective Unit Costs, Estimating 
Construction Costs in Chemical Process 
Industries, Preliminary Estimation of 
Operating Inflation in Produc- 
tion and Operating Costs, and Pre-de 
sign Cost Estimates 


Costs, 
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Relation of Octane Number to Cool 
Flame Formation. M. R. BaruscH anv 
I. Q. Payne... California Research Corpo- 
ration, Richmond, Calif. /nd. Eng. Chem., 
43 (1951), pp. 2329-32 

Various explanations of the knock in 
gasoline engines have been advanced 
One of the most popular is that in the 
unburned fuel-air mixture ahead of the 
flame front, preflame reactions occur 
that set the stage for a more rapid and 
violent ignition, which is knock. It has 
also been suggested that the preflame 
reaction causing knock is the same as 
that which causes the so-called 
flames. The investigation was under 
taken to determine the possibility of sta 
bilizing a cool flame in a straight tube 
and further, to study the relationship 
between octane numbers and the tend 
ency of fuels to flames 
An apparatus was developed in which 
stationary cool flames could be obtained 
The stable or equilibrium position of 
the fame was a function of temperature, 
flow rate, and composition of the fuel 
Pressure and fuel-air ratio were main 
tained at constant values. As tempera 
ture was decreased or flow rate in 
creased, the cool flame moved away from 
the inlet of the tube. To establish a cor 
relation between octane number and cool 
flame position blends of iso-octane and 
n-heptane were used. Tendencies of other 
hydrocarbons to produce cool flames and 
the effect of antiknock additives and also 
of a prodetonant were studied in rela 


cool 


produce cool 
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tion to octane number. It was found that 
the resistance of a fuel to knock appears 
to be controlled principally by its resist- 
ance to cool flame formation. A bibliog- 
raphy of seven references is included. 


Determination of Free Sulfur in Gaso- 
line. Kari Unric anp Harry Levin. Ana- 
lytical Chem., 23 (1951), pp. 1334-5 

One reason for the possible presence 
of free sulfur in gasoline may be the 
excessive addition of sulfur in the doc- 
tor sweetening process. Sulfur is corro- 
sive to metal and has an adverse effect 
on oxidation inhibitors and on tetra- 
ethyllead. The method of determination 
described was developed as a rapid and 
simple control test for the doctor sweet- 
ening operation. Elementary sulfur com- 
bines readily with mercury. Because of 
this and because mercury does not react 
with mercaptans, it was selected as the 
basis of the method described. 100 cc. of 
the unknown gasoline is treated in a 
narrow mouth, 4-ounce bottle with two 
ce. of oleic acid and three cc. of mer- 
cury. The bottle is stoppered and shaken 
tor five minutes and compared with 
standard suspensions 


Determination of Tetraethyllead in 
Gasoline by X-Ray Absorption. Samue 
W. Levine anp A. H. OKamoro. Analyti- 
cal Chem., 23 (1951), pp. 1293-6 

The quantitative chemical determina- 
tion of tetraethyllead in gasoline is a 
‘ow and tedious process. X-ray absorp- 

m methods are faster, but must take 
inito account various complicating fac- 
ors, for the x-rays are absorbed to a 
-ertain extent by contaminants in the 
gasoline as, for example, by sulfur. The 
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Chemicals Wanted 


The National Registry of Rare 
Chemicals, Armour Research Foun- 
dation, 33rd, Federal and Dearborn 
Streets, Chicago 16, has received 
urgent requests for the chemicals 
listed below. If anyone has one or 
more, even if only one gram quan- 
tities, please inform the Registry 
3-Amino-c-phthalic acid 
9-Anthraldehyde 
Cyclopentyl amine 
B,B’-Dichlorodiethy! ether 
Dicyclohexylammonium nitrite 
4,5-Dihydroxy-2-methylpy ridine 
B,B’-diisocyanato ethyl sulfide 
5,14-Dimethyloxtadecane 
Ethacrylic acic 
2-Ethylhexanedithiol-1,3 
Ethyl propiolate 
a-n-Nonylnaphthalene 
Pentapheny lethane 
Cyclobutanone 
Bromochlorofluoromethane 
1,4-Pentadiene 
N-Vinylpiperidine 
Nonanetetral-2,4,6,8 
1,1-Diiodo-2-methylpropane 
Propylene tetramer 











authors describe an x-ray absorption 
method in which total absorption is used 
as a measure of tetraethyllead content 
and therefore a correction must be made 
for the surfur absorption. Several funda- 
mental factors not mentioned by other 
workers were found to have a signifi- 
cant effect on accuracy, particularly 
when analyzing gasolines of different 
base stocks having different ratios of 
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Pritchard Quality Industrial 

Cooling Towers are guaranteed to meet your peak 

loads as we'll as normal needs. They’re adequately sized 
and thoroug::ly engineered to do the job more efficiently 
...at greater savings to you. You save more water, too... 
over former wasteful methods. Manufactured 
of highest quality materials for longer life, Pritchard me- 
chanical draft or atmospheric type cooling towers give 
you trouble-free service that cuts maintenance costs. You 
can rely on Pritchard quality and experience to give you 
a more efficient, longer lasting cooling tower. Next time, 
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carbon to hydrogen and different den- 
sities. The method developed and de- 
scribed permits the analysis of a sam- 
ple in a total time of 10 to 15 minutes 
with an accuracy of £0.02 ml. of tetra- 
ethyllead per gallon. The method is thus 
well suited for control work as well as 
for other analytical needs. 


Pan American Refining Award 
Given Charles Hobbs, Jr. 


Charles C. Hobbs, Jr.. University of 
Oklahoma graduate student from Ryan, 
Okla., has been reappointed to receive 
the Pan American Refining Corporation 
fellowship in chemistry for the 1950-51 
year. Hobbs holds B.S. and M.S. degrees 
in chemistry from the University and 
plans to do industrial research after com- 
pleting his Ph.D. degree 


Offers Tank Truck Movie 


In order to help the petroleum indus- 
try dispel some commonly held miscon- 
ceptions concerning the safety of gaso- 
line transfer by tank truck, E. I. Du 
Pont de Nemours & Company, Wilming- 
ton, Del., has produced a full-color 
sound movie on tank truck safety. This 
film is available to oil companies. En- 
titled “Pipe Line on Wheels,” the film 
is specially designed to give the facts 
about safety features found im tank 
trucks built today. It presents an en- 
tertaining human-interest story. 

Besides filling a definite need in public 
education, the film is suited for training 
use 


Industrial cooling tower 
designed, engineered 
ind constructed 





EQUIPMENT DIVISION 


908 Grand Ave., Kensas City 6, Mo. 


Dept. Ne. 160 


A Gulf Publishing Company Publication 

















(oR Morte Sofotmaiions ON PRODUCTS ADVERTISED 





A 
(Al) The Air Preheater Corp. 
(A2) Airetool Manufacturing Co 
(A3) Alloy Steel Products Co 
(A4) Aluminem © ny of America 
(A5) The American Brass Co. 
(A6) American Locomotive Co 
(A7) —_— LS mw Co. 
(A8) The A 
(A9) } nme Machine Works 


8 

(Al0) The Babcock & Wilcox Co 
(Bl) The Babcock & Wilcox Co 
(B2) The Babcock & Wilcox Co. 
(B3) The Babcock & Wilcox Tube Co. 
(B4) Badger Manufacturing Co. 
(BS) Bailey Meter Co 
(B6) Beaver Pipe Tools, Inc 
(B7) W. H. & L. D. Bee 
(BS) Big Three Welding Equipment Co 
(B9) The Bird-Archer Co 
(BIO) Black, Sivalls & Bryson, Inc. 
(Cl) Blaw-Kaox Co 
(C2) Blaw-Knox Construction Co. 
(C3) Blaw-Kaox Sprinkler Division 

Blaw-Knox Construction Co 
(4) Bridgeport Brass Co 
(CS) The Bristol Co 
(CB) Byron Jackson Co 


c 
(C7) Cameron Iron Works, Inc 
(CB) The Chapman Valve Mig. Co 
(C9) Charlie's Machine Works 
(C10) Chemical Construction Corp. 
(Di) Chicago Bridge & Iron Co 
(D2) Chicago-Wileox Mfg. Co 
(D3) Childers Manufacturing Co 
(D4) Clark Bros. Co 
(D5) Conoflow Corp 
(D6) The Cooper Bessemer Corp 
(D7) Corning Glass Works 
(D8) Crane Co 
(D9) Crofl-Reynolds Co. 


ie) 
(D10) The Davison Chemical Corp 
(El) Dean “vothers Pumps Inc 
(£2) Dempwer Brothers, Inc 
(E3) Harry W. Dietert Co 
(B4) Dollinger Corp 
(E5) Dowell Inc 
(E6) EB. t. du Pont de Nemours & Co 
E7) E. tl. du pont de Nemours 
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& 
(E8) The Duraloy Co 
(ES) Durametallic Corp. 


t 
(E10) Earl Paint Corp 
Fl) Electric Steel Foundry 
(F2) Elliott Co 
(P3) Elliott Co 
(P4) Enjay Company, Inc 
(P5) Ethyl Corp 


F 
6) Fisher Governor Co 
F7) Plint Steel Corp 
F8) The Fluor Corp 
(F9) Poster Wheeler Corp 
(F10) The Foxbore Co 
(Gl) Frontier Chemical Co 


G 

(G2) The Garlock Packing Co 
(G3) General Chemical Division 

Allied Chemical & Dye Corp 
(G4) General Electric Co. 
(G5) General Electric Co 
(G6) A. J. Gerrard & Co. 
(G7) Gilbert & Barker Mfg. Co 
(G8) A. P. Green Pire Brick Co 
(G9) Grinnell Co 
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By using the free and convenient Reader Service Postcards on opposite 
page. Circle on the card the identifying key number listed below for 
each advertisement in this issue on which additional data are desired. 


IT’S FAST, CONVENIENT, CERTAIN 


H 
(G10) a Propeller Fan Co. 
(HI) Hoke, Inc. 
(H2) Hudson Engineering Corp. 


! 
(H3) Ingersoll-Rand Co. 
(H4) International ineering, Inc. 
(H5) The International Nickel Co. 
(H6) The International Nickel Co 


4 
(H?) The C. O. Jelliff Mfg. Corp. 
(H8) Johns-Manville Co. 
(H9) Johns-Manville Co. 


« 
(H10) Kaylo Division 
Owens-Illinois Glass Co. 
(Jl) Keasbey & Mattison Co. 
(32) The M. W. Kellogg Co. 
(J3) The Koch Engineering Co. 


L 
(J4) Layne & Bowler, Inc. 
(5) Leeds & Northrup Co. 
(J6) Warner Lewis Co 
(j7) Lukens Steel Co 
J8) The Lummus Co 


(J9) Manning, Maxwell & Moore, Inc. 
(J10) Mason-Neilan Regulator Co. 


(K4) Arthur G. McKee & Co. 

(K5) MecNamar Boiler & Bank Co. 

(K6) Metal Textile Corp 218 
(K7) Minneapolie-Honey well Regulator Co. | 
(K8) Mixing Equipment Co. 

(K9) Monsanto Chemical Co. 


(K10) Monsanto Chemical Co 233 
(Li) Moore Products Co. 6-7 
(L2) Mundet Cork Corp. 178 
(L3) Murray tron Works Co. 209 


N 
(L4) The Natasco Co 
(L5) National Airoil Burner Co. 
(L6) National Aluminate Corp. 
(L7) National Carbon Co. 
(L8) National Lead Co. 
(L9) National Tube Co. 
(L10) W. H. Nicholson & Co. 
(M1) Nordstrom Valve Division 

Rockwell Manufacturing Co 


° 
M2) O-T-M Supply Co 
(M3) Oakite Products, Inc 
(M4) Orbit Valve Co 


P 

(M5) Page Steel & Wire Division 

American Chain & Cable Co. 
(M6) Petro-Chem Development Co. 
(M7) Petroleum Rectifying Co. 
(M8) Philadelphia Gear Works, Inc. 
(M9) Pittsburgh Lectrodryer Corp. 
(M10) Porter Valve Division 

H Porter Co. 
(NI) The Wm. Powell Co. 
(N2) The Pressed Steel Co. 
(N3) J. F. Pritchard & Co. 
(N4) J. FP. Pritchard & Co. 


(N5) Reading-Pratt & Cady Division 
American Chain & Cable Co. 

(N6) Refinery Supply Co 

(N7) Republic Steel Corp. 

(N8) Republic Steel Corp. 

(N9) Revere Copper & Brass, Inc 

(N10) The Ric-Wil Co. 

(Pl) Rochester Manufacturing Co 

(P2) Rockwell Sprinkler Co. 

(P3) Roots-Connersville Blower Corp. 


s 
(P4) Scovill Manufacturing Co. 
(P5) Sealol Corp 
(P6) Selas Guegeention of America 
(P7) Shand & Jurs Co. 
(P8) Shell Chemical Corp. 
(P9) Sier-Bath Gear & Pump Co., Inc. 
(P10) Sims Valve Co., Inc. 
(83) A. O. Smith Corp. 


A. O. Smith C 
(Q3) Stone & Webster ww Bagiasesting 


Corp. 
(O4) Struthers Wells Corp. 
(Q5) Sun Shipbuilding & Dry Dock Co 
(Q6) Superior Manufacturing Co 


T 
(Q7) Taylor Forge & Pipe Works 
) Taylor Instrument Companies 
(Q9) Tennessee Eastman Co. 
(QI0) The Terry Steam Turbine Co. 
(Rl) The Timken Roller Bearing Co. 


(R2) Union Asbestos & Rubber Co. 
(R3) United States Gasket Co. 


v 
(R4) The Vapor Recovery Systems Co. 
(R5) Visco Products Co. 
(R6) Henry Vogt Machine Co. 
(R7) Vulcan Copper & Supply Co 


w 

(R8) Wallace & Tierman Product+, Inc. 
(R9) Walworth Co. 
(R10) Warren Petroleum Corp. 
(Sl) Watson-Stillman Co. 
(S2) Well Equipment naa Corp 
(83) Western Su 
($4) Whiton Machine “Co. 
(85) Wolverine Tube Division, Calumet 

& Hecla Commeentes Copper Co. 231 
(86) Worthington Pump & Machinery Corp... 30 
(S7) Worthington Pump & Machinery Corp... 202 
(S8) Wyatt Metal & Boiler Works mii Cover 


Y 
(S89) Yarnall-Waring Co. 
(S10) Young Radiator Co. 
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Instrument Panel 


A line of cabinet type instrmmsnt 
panels is described in the Wheeléo in- 
struments Company bulletin re- 
leased. The new panels con- 
venient mounting for instruments and 
auxiliary equipment, aud are organized 
as single units or centralized control 
panels. 


Circle No. 1 on Postcard 


Fabrication Bulletin 


The engineering and fabricating facili- 
tics of The Colonial Iron Works Com- 
pany are featured in a new. bulletin. 
Shearing, forming, fitting and welding 
to ASME and API-ASME codes, as 
well as Colonial’s inspection . 
the plant layout, and handling methods, 
are included in the description. 


Circle No. 2 on Postcard 


Rotary Pump 

New heavy duty, vane-type_ rotary 
pumps are discussed in the new Worth- 
ington Pump and Machinery Corpora- 
tion bulletin. Six models imelade 
openings from 2 to 12-suchon 1 
and 2 to 10-discharge inches, All models 
are positive displacement, sliding vane 
type in which the pressure of the liquid 
being pumped maintains contact of the 
vanes agaitst the liner. Manufactured in 
both external aad ivternal bearing de- 
sign, the external bearing models are 
well suited for a 
The bulletin is offered to cum- 
pany personnel only. 


Circle No. 3 om Postcard 
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Heat Processing 


Heat processing is approached 
through five basic considerations In the 
new bulletin issued by Selas Corporation 
af America. What is to be heated; what 
pre yw are to be ae why; to 
w temperature; and heating are 
the conditions considered. bulletin 
illustrates the application of t 

tion heating principles to 
and fiuid products ranging in size from 
mill operations to delicate enameled 
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Pallet Loader 
The Lamson Cor 
poration has de- 
signed an automatic 
Pallet Leader ar- 
rangement for inter 
storage ot 
pallets awaiting re 
moval after being 
loaded. Six loaded 
pallets may be accu- 
mulated while wait- 
ing for the fork 
truck loaded pal- 
lets are pushed off the Pallet Loader’s 
discharge conveyor and onto a second 
conveyor at right angles to the dis 
Automatic tripping mechanisms 
perate a ram which pushes the loaded 
pallet onto the right-angle storage con 
veyor. Manual pallet loading can thus 
be eliminated in mass production opera 


mediate 


charge 


tions 


Cirele No. 12 on Postcard 


Motor-Driven Pumps 


A new bulletin on Milton Roy 

riven controlled volume pumps «de 
scribes their use for pumping practically 
any liquid, from heavy viscous liquids te 
light solvents. Pump capacity can be 
regulated by plunger speed and plunger 
stroke adjustments 


Circle No. 13 on Postcard 


motor 


Locking Anchor Nuts 


Incorporating new features in self 
locking anchor nuts, Kaynar Manufac 
turing Company’s newest product is 
made of all spring-steel according to 
aircorps specifications. It 
sists of a flanged anchoring portion in 
tegral with a thin-walled drawn shell 
which is fully tapped throughout its 
length. Harder than most bolts, and 
practically impossible to cross-thread, it 
requires a minimum of replacement Be- 
there are no locking “wings” or 
lugs,” it is extremely rugged and diffi 


cult to damage 
Circle No. 14 on Postcard 
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Cooling Towers 


Aqua-therm Inc. has released a bulle- 
tin on its improved industrial cooling 
towers, featuring scrubbing and process 
towers of acid-proof construction, and 
containing acid-proof equipment 

Circle No. 15 on Postcard 


Diesel Driven Compressor 


The new Standard Model 365 ai: 
compressor manufactured by The Jaeger 
Machine Company features a diesel drive 
by the Cummins Engine Company, In 
The compressor, rated at 365 cubic feet 
of air per minute at 100 psi., utilizes a 
165 hp. Model HRBI-600 Cummins 
diesel ior its power plant. The operating 
speed of the unit is 1240 rpm. Both the 
diesel and mounted on 
structurally welded main frames which 
have “auto-steer” front axles, and can 
be hauled at 35 mph, over rough roads 
Steel wheels or skid mountings are 
available 

Circle Na 


compressor are 


16 on Postcard 


Sump Filters 


Engineering data on synclinal type 
filters for sump or line installation on 
all hydraulic and low pressure liquid 
recirculating systems is contained in the 
recent folder by The Marvel Engineer- 
ing Company. Filter mesh runs trom 30 
to 2 capacity ranges from 5 to 100 
gpm. sizes. 


Circle No. 17 on Postcard 


Company Publication 











KEEP INFORMED by requesting additional informo- 
tion on new equipment and services described here. 
SAVE TIME by using the Reader Service Postcards on 
. Circle number on card corresponding 
r listed at the end of each new equip- 
ment item on which you desire additional information. 


Pitch Level Determinator 

By use of the True-Pitch Level, the 
exact pitch of a pipe or drain can easily 
be determined, according to Drier 
Brothers who invented and manufacture 
the device. Said to be accurate to a 
thousandth of an inch, the pitch is 
hgured by aid of a table on the decal 
attached to the device and then set and 
locked in that position. When the bubble, 
which can be read from the top or 
either side, shows “level”, the pipe is at 
the proper pitch, as set previously. It 
can be used as an ordinary level by set 
ting the adjustment at The Level 
is 20% inches long and the frame is 
made of seasoned wood, chanifered for 
a secure finger grip. Metal parts are 


plated 
Circle No. 18 on Pastcard 


zero. 


Automatic Titration 


rhe Coleman Autotrator Model 19, 
ior automatic titration, manufactured by 
Coleman Instruments, Inc., is said to 
provide precise, high speed, fuliy auto 
matic titration at a minimum cost. The 
titrant is delivered rapidly until the end 
point approaches, then is restricted; the 
final portions are added in progressively 
smaller increments until the true end 
point is reached. Operation is controlled 
by the Coleman Model 18 ph. Electrom 
eter which measures and continuously 
indicates the progress of titration. The 
instrument employs standard laboratory 
accessories and occupies a minimum of 
space. Coleman Bulletin B-223 

Circle No, 19 on Postcard 


Centrifugal Pumps 

Economy Pumps, Inc., Division of 
Hamilton-Thomas Corporation, has 
general purpose 
centrifugal pumps 
said to be well 
suited for any small 
pump application 
such as small cool 
ing towers, domes 
pump is of the close 
coupled type, and 
is equipped with 
mechanical seals 
tie water supply, 
etc This SCC 
converted to hori- 
ready a new line of 
ings, they can be 
pumps have stand- 
ard vertical mount- 
Motors are of 
standard open drip 
type, and while 
zontal mounting. Impellers, wearing 
rings and mechanical seals are easily 
replaced 

Circle No. 20 on Postcard 











Newly Designed Handwheek Air. 
cooled, finger grip handwheel affords 
sure grip even with greasy gloves. 








improved Packing: Molded packing 
of lubricated asbestos reinforced with 
copper wire. Suitable for practically every 
service. Valves can be repacked under 
pressure 








Hexagonal Union Bonnet Connec- 
tien: Eliminates any chance of distortion 
or leakage even though valve is repect 
edly token opurt and assembled 


New Cylindrical Disc Holder: The 
design of the top portion of the disc 
holder keeps the disc accurately guided 
under all operating conditions. 








WALWORTH 





IMPROVED 
No. 95 
BRONZE 
GLOBE VALVE 





also available in 
Angle Type (No. 96) 


> 
The service ratings of the Walworth No. 95 are 150 pounds per 
square inch steam at 500F, and 300 pounds per square inch non- 
shock cold water, oil, and gas. In the manufacture of this quality 
bronze valve, more than 47 gages are used in machining parts to 
micrometric accuracy, thus insuring interchangeability of parts. 
For further information see your local Walworth distributor, or 
write: Walworth Company, 60 East 42nd St., New York 17, N. Y. 


WALWORTH 


NEW YORK 17, N. Y. 


6 EAST 48nd STREET 
DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 





Renewable Asbestos Disc: This disc 

is suitable for steam up to SOOF and is 

resistant to oil, gasoline, ond many 
at her 


i oo" 








Discs for special services ore evelleble. 
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To obtain additional information or literature use free Reader Service 
Postcard opposite page 192. Circle number on card corresponding to num- 
ber listed at end of each item on which more data or literature is wanted. 


Head Covering 


Standard Safety Equipment Company 
s now offering the Windsock, a warm 
ight weight, throw-away type head cov- 
ering to be worn under the safety hat 
It is available in two ear covering lengths 
f 9- and ll-inches, and was especially 
winter use to eliminate 
irafts under the hat and cradle. It also 
rovides protection between the head 
1 the cold surface of the safety hat 


Cirele No. 21 on Postcard 


lesigned for 


Dust Removal 

Catalog No. 101 on the 
id Recovery of Industrial 
new publication by Buell 
Company, I: It lists the benefits of 
emoving t, the definition of dust, 
nd explanation of the factors which in- 
fluence the ‘ *% equipment for 
specific 


“Collection 
Dusts” is a 
Engineering 


jobs 


Circle No. 22 on Postcard 


Large Capacity Filter 
Hydraulic and low pressure liquid re- 
circulating machinery gtts ample filter 
capacity when Marvel Engineer- 
ing Company’s new 
Synclinal Filters 
which process 75 to 
100 gallons per min 
ute. The 75 gpm. fil- 
ter is 12% inches 
over-all, including 
the coupling nut, and 
6 inches in diameter, 
upling to fit 
pipe rhe 
model 


inches 


using 


with 
a 2%-inch 
100 gpm 
measures 14 
ver-all and 6! 
ches in diameter 
The filters teature no 
moving parts, and 
man for foreign matter 
vetween cleaning periods 


Circle No. 23 on Postcard 
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Wet-Pit Pumps 


Worthington Purp and Machinery Cor- 

ration offers their new bulletin describ- 
ing Freeflo Pumps for sump, sewage and 
drainage service to official company 
personnel. The FLJ and FLJD wet-pit 
pumps are described as having non- 
clogging sewage pump impellers capable 
of passing solids and stringy material 
The stuffing box is placed above the 
impeller, and the pump bearings are 
above and separate from the box. Be- 
cause the stuffing box is normally in- 
accessible, it is equipped with U-cup 
packing which requires no adjustment 


Circle No. 24 on Postcard 


Drum Safety Valve 


Ventadrum is the trade-name of a 
new safety valve designed to control the 
cause and eliminate dangerous explo 
sions caused by pressure expansions in 
50 gallon metal drums. Ventadrums are 
manufactured by Central Safety Equip 
ment Company. Easily screwed into the 
buug opening of the universal type 
drum, the Ventadrum valve automati- 
cally functions under six rapid-action 
principles. Air is permitted to enter the 
drum on contraction of liquid or is per- 
mitted to escape slowly during expan 
sion of liquid caused by normal tempera- 
ture changes. Descriptive literature is 
available 


Circle No. 25 on Postcard 


Water Purifier 


Bulletin 512 by Elgin Softener Cor 
poration, describes the Elgin Ultra De 
ionizer with monoflo design. The single 
tank deionizers of mixed-bed, mono 
flo design gives up to 44 percent more 
capacity according to the manufacturer 
It produces water of high chemical 
purity, free from ionizable impurities in 
cluding dioxide and silica. It 
replaces distillation or evaporation for 
as little as one to ten percent of the 
A double-check design prevents 
valuable ion-exchange resins 


carbon 


cost 
loss of 


Circle No. 26 on Postcard 
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One Knob Controller 


Taylor Instrument Company has de- 
veloped the Transet Bi-Act Controller 
for applications where it is desirable to 
transmit the measured variable to some 
remote, location. Adaptable to flow, liquid 
level or pressure applications which re 
quire fast reset rates and broad throt- 
tling bands, it is designed for use where 
derivative action is not essential. The 
control circuit .pneumatically links pro 
portional and automatic reset responses 
together, while the one knob adjusts both 
proportional and automatic reset re- 
sponses so that the processes can be 
brought to a stable condition with case 


Circle No. 27 on Postcard 
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Hydraulic-Clamp Forks 


To handle drums and other cylindrica 
objects, Lewis-Shepard Products ha 
developed hydraulically operated clamp- 
ing forks which can be fitted with self- 
aligning rubber faced gripping pads 
when required. They are used in con- 
junction with the new Spacemaster “49” 
Electric Fork Trucks. The minimum 
distance between the forks is 12 inches 
and the maximum is 27 inches. The 
gripping pads are mounted in pairs on 
sleeves that fit over the forks and can 
be readily removed so that the Fork 
Truck can be used in the conventional 
manner with pallets 


Circle No. 28 on Postcard 











What’s the best 
block insulation for 





SUPEREX ... 
with the proved record 


in refinery service! 





mS ee 


ly hae Pas 
rere 


The most widely used 
high temperature block insulation 
for over a quarter century... 








SUPEREX® high temperature block in- 
sulation has long been industry's No. 1 
choice for service temperatures up to 
L900F. It provides major economies . . . 
reduces fuel costs, cuts heat losses, keeps 
maintenance expense down, costs less 
to install and has long service life. 


Made of specially selected and cal- 
cined diatomaceous silica blended with 
other insulating materials and bonded 
with asbestos fiber, Superex will safely 
withstand temperatures up to 1 900F with 
negligible shrinkage. 


Superex has been used with outstand- 
ing success in all types of ovens, station- 
ary and marine boilers, auxiliary power 
plant equipment, stills, reactor chambers, 
regenerators, high temperature mains, 
heaters, flues, stacks, and other types of 
high temperature equipment. 


Superex has all these 
important advantages... 
low thermal ductivity —Excep lly 
high heat resistance (1900F) combined 
wieh-excedient rrsutating value. 
Light weight — Approximately 2 lb per sq 


ft per in. thickness. 


Grea? physical strength —Approximately 6 
tons pressure per sq ft are required to 
compress Superex ‘s in. 





Long, efficient service life—Superex main- 
tains high insulating value indeftnitely— 
will not disintegrate in the service for 
which it is recommended. 


Fast, easy application —Superex may be cut 
with an ordinary knife or saw for fitting 
around openings or to irregular surfaces. 
Because of its light weight and convenient 
sizes, Superex assures fast and economical! 
installations. 


For complete information about Superex 
block insulation, write for Brochure 





IN-134A. Address Johns-Manville, Box 
290, New York 16, N. Y. In Canada, 
write 199 Bay Street, Toronto 1, Ontario. 





Johns-Manville fle INSULATIONS 


Petroleum Refiner—V ol. 30, No. 12 








New Equipment—Manufacturers’ Literature 





To obtain additional information or literature use free Reader Service 
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ber listed at end of each item on which more data or literature is wanted. 


Surface Thermometer 


Pacific Transducer Company has an 
nounced a new surface temperature ther 
mometer for fast and accurate checking 
f the outside temperature of pipes, plas- 
tic dies, and rubber molds. It is also 
applicable to checking the external tem 
peratures for wall leakage of refrigera 
ors, ete., and checking the temperatures 
~ journals and other bearings, electric 
and cylinder blocks, as well as 
wall, ceiling and floor temperatures 
Thermo-dynamically designed to. pro- 
duce an essentially unilateral thermal 
nstrument it indicates the temperature 
| the instrument only 
29 on Postcard 


motors 


hack of 
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Float Valve 


\ new float-operated valve has been 
announced by McDonneil & Miller, Inc. 
utilization on liquid level control 
jobs. It combines large capacity, sturdy, 
non-corrosive construction with simple 
design and operation. No. 18 consists of 
the valve mechanism and float. No. 118 
is a variation designed for protection 
against back-siphonage, and has a float 
mounted at right angles to the valve to 
keep the valve proper above the water 
level. No, 518 includes a float and valve 
in a die-cast chamber, with a _ well- 
fitting cover. All three are designed for 
external applications. Except for the 
neoprene valve seat, all parts are made 
of copper or brass 

Circle No. 30 on Postcard 
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Tube Cleaner 


Tube cleaner, Model.-PP-3@8,-is’ said 
to remove deposits from completely 
plugged heat exchanger tubes because 
of its powerful action, and does it in 
fewer man-hours according to Thomas 
C. Wilson, Inc. Improved specifications 
include, a light 15-pound weight, a 
shorter 13-inch overall structure, and 
increased capacity from M& to 3-inches 
O.D. Hollow shafting is available in 
one piece up to 20-feet, or in sectional 
threaded lengths. Minimum practical 
working headroom is five feet 


Circle No. 31 on Postcard 


Submersible Pump 


the Byron 
introduced a 
designed for small 
capacities at high 
heads from wells of 
6 inches inside diam- 
eter or larger. This 
pump has a capacity 
range of from 30 to 
130 gpm. at heads of 
from 80 to 770 feet 
The motors, avail- 
able in sizes of 5, 
7%, 10 and 15 hp., 
are three phase. The 
“Subette” eliminates 
alignment and bear- 
ing protection prob- 
lems of shaft-type 
installations accord- 
ing to the manufacturer. Available in 
four motor sizes it is recommended for 
refinery use, Bulletin available 


Circle No. 32 on Postcard 


has 
pump 


Jackson Company 
small submersible 


Centrifugal Pumps 
Economy Pumps, Inc., 
Hamilton-Thomas Corporation, 
ready a new line of general purpose cen 
trifugal pumps said to be well suited for 
any small pump application such as small 
cooling towers, domestic water supply, 
etc. This SCC pump is of the close 
coupled type, and is equipped with me 
chanical seals. Motors are of standard 
open drip type, and while pumps have 
standard vertical mounting can be 
verted to horizontal mounting. Impellers, 
wearing rings and mechanical seals are 


Division of 
has 


con 


easily replaced 
Circle No. 33 on Postcard 


Thermocouple Wells 


Catalog 200-1 provided by Minneapo- 
lis-Honeywell Regulator Company, gives 
technical information concerning the 
selection of the proper thermocouple 
well for any given application. Guidance 
on proper selection of well material, and 
curves for well shape and thickness 
selection are included 


Circle No. 34 on Postcard 


ompany Publication 


Diaphragm Switch 


Compactness and simple design are 
incorporated into the General Controls 
Company new diaphragm switch known 
as the L-38 Low Pressure Switch. The 
switch is actuated by gas pressure and 
is applicable to heating plant installa- 
tions where the switch is opened by a 
variation in gas pressure. Pressure ap- 
plied against a spring loaded diaphragm 
operates to tilt a mercury tube switch 
The diaphragm is made of material im 
pervious to gases. The spring loading 
mechanism is easily adjusted by a set 
screw located near the top cover plate 
A built-in level in the top cover makes 
installation comparatively simple. Oper 
ation is carried on over a pressure range 
of 3 to 12-inches of water and from 
pressure differentials of 2 to 4-inches of 
water 

Circle No. 35 on Postcard 


Pallet Platform 


A new platform adapter for the Tow- 
motor Electric Pallet Truck was recently 
made available by Towmotor Corpora- 
tion. The device swiftly converts the 
Model “W” electric pallet truck into a 
platform truck, and makes possible the 
handling of platforms, skids and tote 
boxes. Constructed of sturdy steel frame- 
work, the new platform adapter adds 
extra height to the forks of the Tow- 
motor Model “W.” When not in use, it 
folds up over the battery and latches 
securely as shown in the photo 

Circle No. 36 on Postcard 








pepenp on POU ror comPLex 
PROCESS 
PIPING 


urnished in any SHAPE, 


DIAMETER or SECTION 


A. suppliers of welded alloy tubing to the petro- 
leum and chemical processing industries for 25 years, 
The Pressed Steel Co. offers you a wealth of exper- 
ience in the custom fabrication of tubing. Pictured 
at top is a typical example of the many complicated 
assemblies we are called upon to custom-fabricate. 
As pictured at right, we furnish tubing in any diam- 
eter up to 60°’, as well as in any wall thickness. PSC 
tubing of light gauges frequently effect large savings. 


IN ANY ALLOY FOR YOUR SPECIFIC 

HEAT OR CORROSION PROBLEM 

Furnished in any alloy, PSC tubing enables you 
always to use the one particular metal most suited 
for a specific heat or corrosion condition. And in required length. For temperatures up to 2200°F. 
quantities, PSC welded tubing offers impressive sav- See how our wealth of fabricating experience 


ings over seamless. Can be readily bent, coiled, can help you. 





swaged and formed; and butt-welded to make any 


THE PRESSED STEEL COMPANY 


of WILKES-BARRE, PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
OFFICES IN PRINCIPAL CITIES ¢& x& w& 
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ber listed at end 


Tubes and Plates 


A new edition of “Anaconda Tubes 
and Plates for Condensers and Heat 
Exchangers” has been announced by the 
Anaconda Copper Mining Company 
Aimed at engineers responsible for the 
selection of materials, it discusses appli- 
cation and installation of condenser and 
heat exchanger tubes, and plates for 
tube sheets, heads and baffles. 


Circle No. 37 on Postcard 


Jacks 


Lifting and lowering jacks ior service 
in oil fields and refineries is described 
in a bulletin by the Duff-Norton Manu 
facturing Company. The bulletin features 
the No. 1523 All-Purpose Oil Field Jack, 
adaptable for straight, chain, claw and 
foot lifting 


Circle No. 38 on Postcard 
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Insulated Expansion Joint 


An unusual application of mineral 
wool pipe insulation has been developed 
by the Riley Stoker Corporation to in 
sulate expansion joints on gas and air 
ducts. Such maintenance headaches as 
surface cracks and hot spots are said 
to be eliminated. A cross section, pic- 
tured, shows the materials and construc- 
tion of the expansion joints around the 
entire perimeter of the duct. The actual 
gap in the duct plate is covered by two 
iron angles, welded to one side of the 
duct plate. As the duct expands and 
contracts with changes in temperature, 
sliding occurs between the top edge of 
the 10-gauge strip and the angle 


Circle No. 39 on Postcard 


Centrifugal Pumps 


\ revised bulletin on centrifugal 
pumps for refinery service has been 
announced by Worthington Pump and 
Machinery Corporation and describes 
the types HR and HB one and two- 
stage volute, saddle-mounted, vertically 
split centrifugal pumps. Available to 
official company personnel only. 


Circle No. 40 on Postcard 


December, 1951 


Model $2000 


q! 


Mite Purge Meter 


An acrylic plastic purge meter that 
eliminates packing glands and glass 
parts is manufactured by Broo‘: Rota- 
meter Company. With a range of 0.01 
to 54.0 gallons per hour of water and 
0.2 to 216 cubic feet per hour of air, the 
purge meter indicates rate of flow by 
the position of a spherical float in the 
metering tube. This tube and all piping 
connections are bored from a block of 
acrylic plastic. Flow adjustment is made 
with a Flo-Mite needle control valve, 
which may be installed on either inlet 
or outlet position of the metering tube 
Model R 2000 has etched reference 
marks for approximate flow indication, 
while direct flow readings are made 
with the Model S 2000 which has stand 
ard calibrations for either air or water 


Circle No. 41 on Postcard 


Measuring System 


Application of the Baldwin SR-4 fluid 
pressure measuring system in oi] and 
chemical processing for automatic con- 
trol, remote indicating and recording, is 
featured in a bulletin issued by Baldwin- 
|.ima-Hamilton Corporation. 


Circle No. 42 on Postcard 


Rubber Flooring 


“Immediate-Set” is an industrial floor 
material of asphalt-rock limestone and 
cold asphalt emulsion with pulverized 
natural rubber added. The rubber re- 
duces brittleness in sub-freezing weather 
and provides greater traction when the 
floor surface is wet. The tendency to 
rut or wave even under heavy int 
loads is lessened because of the rubber 
The formula is factory mixed and 
shipped in 100 pound bags by the Flash- 


Stone Company, Inc 
Circle No. 43 on Postcard 


1 Gulf Publishing Company Publication 


Packaged Heaters 


A folder describing and illustrating 
Edwin L. Wiegand Company's complete 
line of “packaged” heaters, immersion, 
circulation, and others with built-in 
controls, is available upon request 


Circle No. 44 on Postcard 


Industrial Truck 


Clark Equipment Company's new fork 
truck, the Clark Gas Clipper, has these 
new features: easy accessibility to the 
engine, new type parking brake, an in- 
strument panel mounted on the steering 
column, easier steering and design pro- 
viding for faster maintenance. The in- 
strument panel is mounted for fuil visi- 
bility from the driver's seat. A Protecto- 
seal gas cap, completely outside of the 
engine compartment to reduce fire haz- 
ard from spilled gasoline, is recessed 
into the dash. Use of an Elliot-type axle 
with the tie rods in the same plane and 
more nearly in line with the forces they 
transmit is part of the new design which 
has achieved “no kick-back” steering 


Circle No. 45 on Postcard 


Receiver-Purifier 


Destructive entrainment may be re- 
moved from vapor lines by use of the 
new receiver-type Purifier developed by 
the V. D. Anderson Company. Chief 
advantages claimed by the company are 
low initial cost, no moving parts, self- 
cleaning action which eliminates main- 
tenance, fluid dynamics designing which 
provides for handling extreme velocities 
at high efficiency and reduction of pres- 
sure drop to a miftimum. It is built and 
stamped to ASME Code for Unifred 
Pressure Vessels. The Purifier has 
forged steel flanges and welded steel 
body. Various nozzle arrangements meet 
all piping layouts, and units are made 
in nominal size from four to 16 inches. 


Circle No. 46 on Postcard 








Turn on the heat... 
THIS STUD CAN TAKE IT! 


EPUBLIC UPSON ALLOY STEEL STUDS are made for rough and 

tough service. They can take blistering, searing heat in stride 

and go on to give long dependable service under severe corrosion 

conditions . . . all the while, holding extreme high pressures 
in tight control. 


You'll find them more than a match for the most troublesome 

fastening job... easy to turn up to a tight lasting hold—and 

just as easy to turn off when it’s necessary to retube or to open 

lines for purging or blowing down. 

Install Republic Upson Alloy Steel Studs when replacements are Made from Alloy Steel — from 


needed and specify them for new equipment. It will pay off big in the furnaces of Republic, world’s 
saving ...trouble saving, time saving, saving on maintenance costs. beading alley steel producer. 


REPUBLIC STEEL CORPORATION 
BOLT AND NUT DIVISION + CLEVELAND 13, OHIV 
Export Department: Chrysler Building, New York 17, N. Y. 





Other Republic Products Include Mechine, Tank and Carriage Bolts—Lag Screws, Cap Screws and Rivets 
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Carboy Pump 


The new 
lesigned by 
ind revised by 
Research 


ries, 18 


originally 
Company 


Carboy pump, 


Dow Chemical 
in 
Lab- 
orate being 
manufactured by 
Laboratory Indus- 
tries, Inc. Fabri- 
cated of heavy Py- 
rex tubing, the unit 
s said to be ideal 
for dispensing corro 
sive fluids safely 
Liquid density 
not affect the 
peration because the 
positive displacement 
principle has 
tilized in the design 
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Resistant Glass 


Pfaudler 


da ne 


mpany has just an 
alkali-resisting glass 

hich is ended for use in the pH 
range from 9 to 12 and at temperatures 
up to 212° F. Pfaudler claims. the new 
glass has at least three times the alkali 
resistance of the present glass and has 
essentially the same acid resistarice. The 
new glass is not intended for use with 
high concentrations of strong alkalis at 
high temperatures, but will prove useful 
in processes involving a neutralization 
reaction, where equipment is subjected 
to alkane solutions at moderate tem- 
peratures. 


Circle No 
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Gas Cutting 
Machine 

Guided by manua! 
magnetic or elec 
tronic tracer, the 
Airco No. 50 Travo- 
graph, developed by 
Air Reduction Mag 
nolia Company, a di 
vision of Air Reduc 
tien Company, Inc 
is a new heavy duty 
pantograph type cut 
ting machine with 
built in accuracy for 
precision cutting. It 
will cut an unlim 
ited variety of shapes 
from steel plates, 
slabs, billets and 
forgings and makes 
practicable and econ 
omical the cutting of 
either one or a tew 
parts on a quantity 
The machine is of all 
gage construction 


Vo. 50 on Postcard 


parts, or identical 
production basis 
welded, heavy 
steel 


ircle 


Turbine Generator 


Design and construction features of 
Allis-Chalmers Manufacturing Com 
pany’s WA-Series steam turbine genera 
tor units manufactured in NEMA rat 
ings of 2000 to 7500 kw. are described in 
a new bulletin released by the company 
rhe series units are built in the condens 
ing type, for power generation only, and 
in the non-condensing and automatic 
extraction types to provide a steam 
power balance where process steam is 
used 

No 


Circle 51 on Postcard 


Sealing—-Lube Compounds 


New Parker Appliance Company cata- 
log 5400 describes twelve diiferent com- 
pounds for thread sealing and valve 
lubrication. These include general-pur- 
pose thread and gasket sealing and anti- 
seize compounds as well as specialized 
mixtures for service with aluminum 
parts, and for alcohol, oxygen and fuel 
handling systems 

Circle No. 52 on Postcard 


High Pressure Regulator 


Grove Regulator Company has re 
leased a bulletin-catalog describing ap 
plications, operating principles and fea 
tures of the Powreator Dome Regultors 
which are used extensively for control 
ling gas, liquids and air at pressures 
up to 6000 Pee at temperatures rang- 
ing to 150° F. Connection sizes range 
from 4% to 2 ae The unit derives its 
powerful equalizing force from the pres- 
sure loaded dome, reducing initial pres- 
sure to the desired delivered pressure 
Delivery pressure is maintained auto- 
matically. 

No 
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Cylinder Application 


“Use a Cylinder and Save a Man” is 
the title of a bulletin released by Ledeen 
Manufacturing Company, manufacturers 
of cylinders, valves and valve actuators 
Ihe bulletin describes cylinder applica 
tions in chemical plants, oil refineries, 
plastics concrete plants, etc. Manual 
power is eliminated or reduced, accord 
ing to Ledeen 


Circle No 
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Fuel Strainers 


The new “slip in, slip out” fuel strain 
ers which provide finger-tip control for 
clean fuel deliveries have been developed 
by Buckeye Iron & Brass Works. The 
872 Inlet Strainer is designed for per- 
manent installation at the end of tank 
fill pipes in bulk plants. The Outlet 
Strainer, No. 872T, is for permanent 
coupling to the unloading pipes of tank 
trucks. Both have strainer cones of 14- 
mesh galvanized wire which permit full 
flow but prevent rust scale, dirt and 
other objects from passing through 
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Pick The Make 
That Lets YOU Pick 


exactly the design 
you need 


Worthington has a centrifugal pump for 
practically any conceivable refinery require- 
ment—in the most complete range of sizes. 

The pictures here show only a few of the 
many purposes served by Worthington 
Centrifugals. Whether your problem is high 
temperatures . . . volatile liquids . . . abra- 
sives ... acids . . . or any of the hos* of 
others that harass refineries — the Wor- 
thington line includes the one best pump 
for the job. 

Further assurance you enjoy when you 
standardize on Worthington: you know 
that Worthington, making the broadest 
line of pumps, will recommend the best 
type for each job— you know you'll benefit 
from engineering that’s the finest in the 
business—and you know you can depend 
on service that does its best to keep you in 
peak production. 

Write us for bulletins on the types in 
which you're interested and see why there's 
more worth in Worthington. Worthington 
Pump and Machin- 
ery Corporation, 
Centrifugal Pump 
Division, Harrison, 
N. J. 


WORTHINGTON HR CENTRIFUGAL, shown at Sun Oil Co., 
Marcus Hook, Pa., is typical of pumps used in distilla- 
tion, cracking and treating petroleum products. 


WORTHINGTON QER VERTICAL centrifugal process pump, 
shown at Magnolia Petroleum Company, Chitwood, 
Oklahoma, is used to transfer propane, butane and LPG. 


WORTHINGTON LA CENTRIFUGAL, turbine-driven, shown 
at Carthage Corporation plant, Carthage, Texas, is 
typical of cooling tower and general service pumps. 
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SPECIFY 


Exchangers 


If you are all “gummed up” with a tough heat transfer problem, 

Vogt Scraped Surface Exchangers will provide the answer. They 
have patented scraper elements which prevent fouling of the 
heat transfer surfaces and insure the highest rate of heat ex- 
change between the product and the cooling or heating medium. 
The scrapers also continuously agitate the fluid and assist re- 
moval of solids from the unit. 
DOUBLE PIPE EQUIPMENT is available in two types; EXCHANGERS, 
for cooling with water, brine, and cold filtrate, and for heating 
with steam or hot liquids; and CHILLERS, for use with volatile 
refrigerants such as ammonia, propane, and Freon. Both types 
have 8" jacket pipes and 6" inner pipes with scrapers. 

“DOUBLE PIPE UNIT. Drive end close-up of 12 section unit under SHELL AND PUPE TYPE UNITS are designed for use with volatile 

test in our shop. refrigeragts and for heeting fluids with steam or similer heating 

mediums, They consist of large welded shells each containing 
seven 6" scraped pipe sections. 
Vogt Scraped Surface Exchangers serve profitably as oil chillers, 
crystallizers, and heaters in many processes in the petroleum and 
chemical industries. Their application to your heat transfer prob- 
lems will receive the promp: attention of our Engineering steff. 


Write for Bulle tin PE-1 
HENRY VOGT 


MACHINE CO. 
LOUISVILLE 16, KENTUCKY 
Branch Offices: 
ee Se MEW YORK © PHILADELPHIA © CLEVELAND © CHICAGO 
nat: ST. LOUIS © DALLAS © GHARLESTON, W. VA. 
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Digest of Recent U. S. PATENTS 
Pertaining to PETROLEUM REFINING 


Compiled by DR. HEINZ HEINEMANN 


(From the Official Gazette, September 18, 25 and October 2, 9, 1951.) 





REFINING 





U.S.P. 2,568,115-7. Processes of Break- 
ing Petroleum Emulsions, M. De 
Groote and B. Keiser to Petrolite 
Corporation, Ltd 
Details are claimed i pre 

breaking petroleum emulsions of the 

water-in-oil type by means of demulsi 
fiers including hydrophile synthetic 
products of complex combinations 


cesses [OT 


U.S.P. 2,568,517. Extraction of Organic 
Oxygenated Compounds from Hydro- 
carbon Mixtures, L. G. Sharp and D 
R. Carmody to Stanolind Ov & Gas 
Company 
In the 
trom alex he ls, 
dissolved in the 
ion is extracted 


separation of hvdrocarbons 
aldehydes and/or ketones 
hydrocarbons, the solu- 
with an aqueous solu 
tion of a bisulfite compound, such as 
sodium bisulfite, and a mixture of fatty 
acid soaps. The extractant solution shall 
have a pH of 6.7-9.0. The extract phase 
ontaining all or part of the oxygenated 
ompounds, has an increased oxygenated 
mpound to hydrocarbon ratio 
U.S.P. 2,568,717. Separation of Organic 
Compounds. W. P. Burton and H. G 
McGrath to The M. W. Kellogg Com 
pany 
In the 
and = non-oxygenated 
catalytic hydrogenation of carbon oxides 
vith formation of an oil-product liquid 
phase and a water-product liquid phase 
the oil-product phase is treated with 
alkali to convert organic acids to their 
salts which are separated and further 
treated 


separation of the oxygenated 
products of the 


U.S.P. 2,568,738. Process for Resolving 
Emulsions. W. H. Kirkpatrick and D 
l.. Wilson to Visco Products Com 
pany 
Water-imn 
'y means Of a « 
1 certam type wa 
mine and a certain 
forming body 


i! emulsions are resolved 
ondensation product of 
modified alkylola 


type of a detergent 


U.S.P. 2,568,739. Process for Resolving 
Emulsions. W. H. Kirkpatrick and E 
Tl. Kocher to Visco Products Com 
pany 
Water-in-oil emulsions are broken by 
1 water-wettable modified 
of specified structure 


means of 
alkyd resin 


U.S.P. 2,568,740. Demulsifying Compo- 
sitions. W. H. Kirkpatrick and D. I 
Wilson to Visco Products Company 
\ demulsifier for water-in-oil emul- 
ms-consists of specified amounts of a 

surface active, sub-resinous water wetta 

ble colloid, a hydrophilic un-ionized 
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and a gel liquefy- 
hydrophihe 


colloid, water, 
ing agent for the 
colloid 


U.S.P. 2,568,741. Process and Composi- 
tions for Resolving Petroleum Emul- 
sions. W. H. Kirkpatrick and E. T. 
Kocher to Visco Products Company 
A water-in-oil emulsion is broken by 

means of a modified resin derived from 

the reaction of a blown tall oil, an al- 
kylolamine, an acidic salt of a metal 
forming an amphoteric hydroxide, and 

a mixed ester of certain characteristics 


U.S.P. 2,568,742. Chemical Demulsifying 
Composition and Demulsification 
Method. W. H. Kirkpatrick to Visco 
Products Company 
An oil-in-water emulsion is resolved 

by treatment with a composition com 
prising a molecularly dehydrated con 
densation product of 3-10 percent ZnCl. 
with an alkylolamine. intimately dis 
persed with hydrophylic unionized col 
loid in a mutual solvent. 


U.S.P. 2,568,743. Process for Resolving 
Emulsions. W. H. Kirkpatrick to Visco 
Products Compan) 

Water-in-oil emulsions are broken by 
means of a condensation product of an 
alkanolamine and a mixture of at least 
two dissimilar unsaturated carboxylic 
acids of special characteristics 


U.S.P. 2,568,744. Demulsification Process 
and Composition. -. T. Kocher to 
Visco Products Company 
An oil-in-water emulsion is 

by a product similar to 

employed in U.S.P. 2,568,742 


U.S.P. 2,568,745. Demulsifying Compo- 
sition and Process for Breaking an 
Oil-in-Water Emulsion. W. H. Kirk 
patrick to Visco Products Company. 
The process of tie patent is closely 

related to that of U.S.P. 2,568,744 


U.S.P. 2,568,746. Emulsion Breaking. 
W. H. Kirkpatrick and D. L. Wilson 
to Visco Products Company 
Water-in-oil emulsions are broken by 

an alkenyl succinic acid, its esters or 

certain of its salts. The alkenyl group 
of the compound may contain 5-30 ¢ 
atoms, 


U.S.P. 2,568,748. Compositions and 
Process for Resolving Emulsions. W 
H. Kirkpatrick and D. L. Wilson to 
Visco Products Company 
The process according to this patent is 

closely related to that of U.S. P. 2,568,738 


Vee. 2,569,216. Separation of — 
Hydrocarbon Distillates Con- 

- 3 Aromatics. E. Arundale to 
Standard Oil Development Company. 
Aromatic hydrocarbons with 6-8 C 


resolved 


reaction that 


A Gulf Publishing Company Publication 


atoms and contaunng olefins of the same 
boiling range as the aromatics are con 
tacted at a temperature of 20-50° C 
with 5-25 percent by volume of a treat 
ing agent consisting of H:SO, of 50-80 
percent concentration and formaldehyde 
or acetaldehyde of specified concentra 
tion. In subsequent distillation, the aro 
matic hydrocarbons are removed over 
head and separated from the olefins 


U.S.P. 2,569,384-5. Recovery of Oxygen- 

ated Compounds from Hydrocarbon 
i ~. E. Morrell and J. H. McAtcer 

Standard Oil Development Com 
pany. 
Aliphatic aldehydes, ketones 
esters and acetals are separated from 
their mixture with acidic oxygenated 
compound: sad hydroc arbons by selec 
tive extraction with a 2-10 percent acetic 
acid aqueous solution at a temperature 
between the freezing point of the solvent 
and 125° C. The extract phase formed 
comprises the neutral oxygenated com 
pounds, while the raffinate phase com 
prises the hydrocarbons and acidic oxy 
genated compounds 


alcohols, 


Ihe same extractant or 
ing solution of another 
boxylic acid with less than five C atoms 
can used for the recovery of 
oxygenated organic compounds from 
their mixture with hydrocarbons as ob 
tained in a Fischer-Tropsch syi,thesis 


4 correspond 
aliphatic car 


also he 


U.S.P. 2,569,429. Synthetic Lubricants. 
I N 


F. Rutledge, F Seger, A 
Sachanen and W_ |} Garwood to 
Socony-Vacuum Oi] Company, Inc 
An olefinic charge stock obtained by 

a Fischer-Tropsch reaction and having 
a substantial portion boiling 
150-600° F. is contacted with a saturate 
solution of an alkali metal salt of a 
monohydroxy aromatic compound of the 
formula R.-A-OH wherein A is an 
aromatic nucleus, R is an alkyl group 
of less than six © atoms, and n is an 
integer from O-3. The extract and raffi 
nate layers formed are separated, the 
former being enriched in organic oxy 
genated compounds and the latter in 
olefins. The separated raffinate layer 
may be employed for the production of 
a synthetic lubricant. 


betweet 


U.S.P. 2,569,984 and 2,569,986. Extrac- 
tive Crystallization Process. L.. C. Fet 
terly to Shell Development Company 
Straight- chain hydrocarbons are sepa 

rated from their mixture with other 

hydrocarbons boiling within the gasoline 
and lubricating oil range by treating th« 
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That’s high quality metal! 

Metal destined for a high alloy 
casting which has to meet 

some pretty rigid specifications! 


The story we want to tell here is about our Testing Facilities. We have 
right in our foundry every conceivable testing facility needed when 
checking static or centrifugal high alloy castings for industry. Where 
required, we make complete chemical, metallurgical, and mechani- 
cal checks and tests. And have both a 400,000 volt X-ray unit and 
gamma-ray unit, for checking the final casting for hidden flaws. 


As we see it, the only way to assure customers of high quality cast- 
ings is to have and use all necessary facilities for testing and check- 
ing the heat, pour and finished casting. 


THE DURALU Y COMPANY 





Patents 





liquid mixture at a temperature below 
100° F. with an aqueous solution of urea 
in the presence of methyl isobutyl ke- 
tone. Crystalline molecular complexes of 
urea and straight-chain hydrocarbons are 
formed, which are separated 

Instead of using methyl isobutyl ke- 
tone, an aliphatic monohydric alcohol 
with 4-6 C atoms may be employed, and 
instead of urea thiourea can be used 


U.S.P. 2,570,044. Pr 

of Reduced Crude Oil with R 

a Solvent Extraction. B. C. Benedict 

and W. N. Axe to Phillips Petroleum 

Company. 

Details are claimed for recovering a 
lubricating oil fraction from a low 
asphalt-content crude lubricating oil 
stock by propane 


| U.S.P. 2,570,066. Extractive Distillation 

Process. M. R. Morrow and J. W 

Smalling to Standard Oil Develop- 
ment Company. 

A vaporized mixture of a naphthene 
and a paraffin boiling in the gasoline 
range and having a boiling range no 
greater than 50° F. is countercurrently 
contacted with tetra-methylbenzene at 
a temperature above the boiling range 
of the mixture. A raffinate phase in- 
cluding the paraffin and an extract phase 
comprising the naphthalene and the ex 
tractant are formed and separated 





a 2.570,377. Fuel Compositions. 
J Revukas to The Water Associ 
tt Oil Company 
A petroleum distillate contains a smal! 
—— of a compound of the formula 


R’ wherein R’ and R®* are 
aliphatic groups having a 
sum of more than 6 ¢ 
atoms, R’ is hydrogen 

R’ an alkyl, aryl, aralkyl, or 
alkaryl radical, and A is a phenol at 
least one nuclear hydrogen of which is 
replaced by a hydrocarbon group. The 
additive suppresses the tendency of the 
fuel to emulsify 


U.S.P. 2,570,607. Vacuum Distillation of 
Reduced Crude. R. B. Smith to Sin 
clair Refining Company 
A reduced crude stock is heated in 

the liquid phase under increased pres 

sure to a temperature of about 900° F. t 

effect incipient cracking. The treated 

stock is passed to a small flash zone 

Fixed gases are removed while the 

stock is maintained in the liquid phase 

unde: increased pressure. The heated 
stock is then flashed in an enlarged 

vacuum zone at 750-800° F. under 150 

350 mm. He. Vaporized gas oil is re 

moved overhead from this zone. Gas oil 

cracking stocks are obtained 


U.S.P. 2,570,611. Process for Breaking 
Petroleum Emulsions. R. W. Towne 
to Monsanto Chemical Company 
Petroleum emulsions of the water-in 
il type are broken by trichloroacetic 
acid or its alkali metal or alkaline earth 
metal salts 


U.S.P. 2,570,925. Method of Catalytic 
hydrofluorination. J. F. Eberle to 
Phillips Petroleum Company. 
Organically combined fluorine is re- 
moved from hydrocarbon material by 
treatment with a defluorinating catalyst 
comprising an intimate mixture of a 
metal below Mg in the electromotive 
force series, such as Al, with a relatively 
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G-E Pyrometer Equipment Quick 
and Easy to Inspect, Maintain 


Routine inspections of new General 

Electric Type HP pyrometers can quickly 
be made. Besides making preventative 
maintenance easy, this equipment has 
many other features to provide accurate 
indication and temperature control of 
furnaces, ovens kilns, and other industrial 
heating equipment. 
ACCURATE WITHIN *{ OF 1% full scale, 
HP-3 pyrometers have automatic cold- 
junction compensation that adjusts for 
changes in ambient temperature. 

Any change in temperature, even as 
small as 0.1‘, full scale, starts immediate 
control action. Normal changes in humid- 
ity, ambient, and voltage have little or 
no effect on the exactness of control 
action. 

FOUR TYPES AVAILABLE— indicating, 
protecting, two- and three-position con- 
trol forms; also both flush and surface 
mountings. All available in a variety of 
temperature ranges in the 0-3000 F span. 

Mail the coupon for complete informa- 

tion about Type HP pyrometers. 





aes Be lle ie 


New Shadow-proof Temperature 
Indicators Are Easier to Read 


Temperatures from —100 F to +300 F 
can now be accurately indicated and 
controlled with General Electric’s new 
line of temperature indicators. These 
instruments can be read from almost any 
angle. The dial is set forward, flush with 
the front of the case. A protruding con- 
vex-type glass front provides clear illu- 
mination. No more cover overhang; no 
more shadows caused by overhead light- 
ing. Two sizes available—414- and 8%4- 
inches. Check coupon. 





New Resistance Thermometers Accurately 
Indicate and Control Low Temperatures 


TEMPERATURES FROM- 100F to +300 F 
can now be accurately indicated and 
controlled with General Electric’s new 
line of resistance thermometers. They in- 
dicate accurately within 4% of 1 per cent 
full scale. Any change in temperature 
equivalent to 1/10 of 1 per cent full scale 
starts immediate control action. 

Normal changes in humidity or room 
temperature do not affect the exactness of 
control. Neither does a change in control 
voltage. Sturdy, simple construction as- 
sures reliable operation under severe 
operating conditions. 

NARROW TEMPERATURE SPANS, as 
small as 90 degrees, are available any- 
where in the —100 F to +300 F range. 
You can buy four types of resistance 


thermometers— indicators, protectors, and 
two- or three-position controllers—for 
either flush or surface mounting. 

For complete information, mail the 
coupon below. 





| 


THERMOCOUPLE POTENTIOMETER meas- 
ures temperature in locations inaccessible 
to glass-stem thermometers. Any number 
of different readings can be taken in rapid 
succession and accurate within +0.2% 
of full scale. 

Typical applications include refrigera- 
tor-development work, oil-burner and air- 
conditioning tests, steam temperature 
measurements, and heat-run tests on 
electric equipment. For complete in- 
formation, mail the coupon below. 





' 


Baie ae 


THERMOCOUPLES, COMPONENTS, AND 
ACCESSORIES for your pyrometer in- 
stallations include protecting tubes and 
wells, thermocouple wire, ceramic in- 
sulators, extension wire, connectors, 
heads, selector switches. Send coupon to- 
day for catalog to help you obtain proper 
thermocouple assemblies. 


GENERAL @@ ELECTRIC 
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Resistance Bulbs Accurate Within 
+1 F between —100 F and +300 F 


FOR ANY RESISTANCE THERMOMETER 
INSTALLATION, new G-E resistance bulbs 
offer a high degree of accuracy and 
reliability. They're available either with 
completely enclosed terminal head or 
without terminal head and with four feet 
of flexible cable. Units will retain calibra- 
tion within 0.1 F. For complete informa- 
tion, mail the coupon below. 

"y 


| SECTION G 602-227, GENERAL ELECTRIC 
| SCHENECTADY 5, N. Y. | 


Please send me the following bulletins: 
Indicate: 


| for reference only 





P 


Boecict Th 


ter (GEC-835) 
Resistance Bulb (GEC-835) | 
Type HP-3 Pyrometer (GEC-7 13) 
Temperature iIndiceteors (GEC- | 
t 





2188) 


Th 4, a 





714) 


245) 


NAME 
COMPANY 
STREET... 
city 


ZONE STATE 


| 
| 
| Thermocouple Potentiometer (GEC- 
| 
| 
| 
| 
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Patents 





non-volatile anhydride of a strong in 


organic acid, such as phosphoric acid 


U.S.P. 2,570,990. Fuel Compositions and 
their Preparation. J. A. Southern, | 
Roth, F. J. Licata, and J. Cunder t 
the U.S Secretary of War 
A stable incendiar gel is formed from 

a volatile hydrocarbon fuel and a soap 

like gelling agent comprising 50-75 per 

cent by weight of aluminum oleate, 25-50 

percent aluminum sterate, about onc 

percent of an oxy-aromatic anti-oxidant 
und 4-10 percent of a sodium oleate 
sodium stearate soap 





CATALYST PREPARATION, 
ACTIVATION, AND 
REGENERATION 





U.S.P. 2,568,092. Phosphoric Acid or 
Metal Phosphate Catalysts on Pre- 
calcined Carriers and Their Prepara- 
tion. R. F. Deering to Union Oi! Con 
pany of California 
\ silices 


a temper 


us catalyst s pport is «¢ alcine 


iture of 800-1400° ¢ 
sical strength theret 

then impregnated with an oxygen con 
taining phosphoric acid or salts there 
with metals of the transitional groups 
The dried catalyst obtained is useful i 
and polymerization reactions 


part phy 


hydration 


U.S.P. 2,568,209. Oxygen-BF,-Hydro- 
carbon Complex Catalyst. ( 
Wackher and C. B. Linn to Universal 


wiTwouT sHuToown! 


Oil Products Company 

The solid reaction product of oxyger 
KF, and a hydrocarbon, such as pentane, 
obtained at a temperature above 150° ( 
and forming a complex, is found to be a 
useful catalyst for hydrocarbon con- 
versions 


U.S.P, 2,568,352. Preparation of Catalyst 
Gel Beads by Emulsifying. W. O 
Milligan to Houdry Process Corpora 
thon 
An imorganic 

fied in a water-immiscible 

emulsion is agitated until the solution 
multitude of hydrogel pieces 
separated from the 
liquid, purified and 


aqueous sol is emulsi- 


liquid. The 


sets as a 
The hydrogel is 
water-immiscible 
dried 


U.S.P. 2,570,058. Preparation of Mag- 
nesia Gels. F. A. Hunter to Standard 
Oi] Development Company 
Magnesium alcoholates, useful in the 

preparation of magnesia gel catalysts by 
prepared by reacting 
magnesium metal with an alkanol con 
taining at least four C atoms in the 
presence of CHC] wr CCl, a hydro 
carbon diluent, and a mercury compound 
atalyst. 


hydrolyzation, are 


U.S.P. 2,570,882. Preparation of Sintered 
Cobalt Oxide Pelleted Catalyst. A. I 
Stiles to E. I. du Pont de Nemours 
& Company 
Details are claimed of a 

the preparation of sintered cobalt oxide 

pelleted catalyst in a state of oxidatior 

— than CoO, and having a crushing 

strength of about 4200 psi. by precipitat 

ing basic cobalt carbonate from a cobalt 
solution and ammonium carb 


process tor 


nitrate 


nate and further treatment of the precip 


itate. 


vse 5 974. Dehydration of Pe- 
rbons. F. C. Newhart 
be Phillipe Petroleum Company 
The regeneration by a special method 
is claimed of a moisture laden solid 
desiccant as employed, for example, in 
the dehydration of petroleum hydro 
carbons 





CRACKING AND REFORMING 





U.S.P 2,568,351. Process for Maki 
Fuel Gas from Natural Gasoline an 
Straight Run Gasoline. C. G. Mil 
bourne to Surface Combustion Cor 
poration 
\ straight run 

gasoline of specific 

separated by fractional distillation into 

(1) a portion comprising hydrocarbons 

lighter than C. (2) a portion comprising 

CeCe hydrocarbons, and (3) a pertion 

comers, hydrocarbons heavier than 

Cy. Portix (2) is catalytically cracked 

with air, steam, or mixtures thereof to 

produce a product gas rich in Hy and 

CO. Portion (1) is directly passed from 

the distillation zone into the product gas 

adjacent the outlet of the 
enrich this product 


gasoline or natural 
characteristic 1s 


ut a point 
cracking zone to 
gas. 


U.S.P. 2,568,967. Cracking Process. \\ 
C. Offutt and M. C. Fogle to Gulf 
Research & Development Comany 
Cracking of a heavy petroleum hydr: 

carbon fraction containing residual com 

ponents is effected to obtain gasoline 
vithout preliminary separation of said 


NATIONAL AIROIL 
Oil-Gas 
TANDEM COMBUSTION UNITS 


Call it 10,000 hours, 417 days, 60 weeks or 13 months, 


but remember . . 
without shutdown wad 


“o ” 


it's an aver stream” run 
. for NATIONAL AIROIL 


oil-gas Tandem Combustion Units. Long runs being 
economically essential in the operation of a modern 


retinery, and extra long 


runs (to over 10,000 hours) 


are assured with NATIONAL AIRuii Tandem Units 


You will realize higher profit 


's from your oil heaters 


when you specify NATIONAL AIROIL oil-gas Tandem 
Combustion Units. 


Write for information on your business letterhead 


PRODUCTS: 


OL BURNERS and GAS BURNERS for industrial 


SSURE 
LOW AIR PRESSURE O!L BURNERS; GAS 


heating purposes: STEAM ATOMIZIN 

‘OR-DRIVEN ROTARY O}L BURNERS, 
ATOMIZING O!L BURNERS, 

BURNERS, 


COMBINATION GAS ond = a --— ~ yn 
OL BURNERS, for small furnaces heating 


$; 
SHAPES 


plents; FUEL OL HEATERS. FUEL O1L PUMPING and 
HEATING UNITS; FURNACE RELIEF DOORS; 
OBSERVATION PORTS; SPECIAL REFRACTORY 


AIR INTAKE 


CHEMICAL-PETROLEUM DIVISION 


Main Office & Factory: 1254 EAST SEDGLEY AVENUE, PHILADELPHIA 34, PA. 
Southwestern Division: 2512 Seuth Sevleverd, Houston 6, Texas 
INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT 
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Special Du Pont Paper 


Helps Seismic Prospectors 
Get Better Records 


Oil prospectors want ae con 
charts that point up the facts clearly 
and quickly . . . charts that are always 
easy to read and interpret. 

Du Pont Seismograph Paper is spe- 
cially made to help prospecting crews 
get better charts. It is a fast, high con- 
trast recording paper with exceptional- 
ly wide latitude to permit rapid, easy 
processing at high temperatures, with- 
out loss of quality. And it is made to 
stand up met the tough, widely vary- 
ing field conditions met by seismograph 
crews. 

The paper is available in 50 to 200 
foot rolls, in a wide range of widths. 





Petroleum Chemicals District Office 
Managers Coordinate Many Du Pont 
Services to Help Refiners 


Born sy nature and necessity, the typical Du Pont Petroleum Chemicals 
Division District Office Manager is a versatile individual. 

He is required to know the answers to many questions. His desk is a 
limitless well of useful information for petroleum refiners and marketers. 
While very few oil men know him personally, he is always alert to their 
problems, always ready to coordinate the facilities of the Du Pont Company 
into helpful services for the Petroleum Industry. 


WALTER MANSBERGER, office manager of the Gulf Coast District, handles many 
requests for service to refiners every day. He is one or the five Du Pont 
Petroleum Chemicals Division district office managers engoged in this work. 


In much the same way as a control 
tower operator keeps traffic flowing 
smoothly at a busy airport, the District 
Office Manager coistinaing the field 
work of Du Pont sales-service represen- 
tatives. He knows where each man is 
working every day. And he is able to 
channel requests for technical assist- 
ance to the right man immediately . 
and switch men en route if the situation 
requires. 

A comprehensive understanding of 
refinery problems is part of his job. To 
enable a representative to be most 
helpful at a tank cleaning, for example, 
the office manager must first get all the 
facts concerning the job . . . such infor- 
mation as tank size, repairs needed, 
and whether it is necessary to have the 
tank declared “lead-free.” 

THE “ANSWER MAN”! Answering ques- 
tions on Du Pont products is sometimes 





like conducting an “Information Please” 
program—with the office manager as 
the genial MC. The questions concern 
everything from tank car deliveries to 
technical data of the most elaborat: 
sort. 

Although not necessarily an engineer 
or chemist, the office manager can al- 
ways find the answer to the most tech- 
nical question — by contacting the Du 
Pont Petroleum Laboratory, a district 
laboratory, the Chambers Works, or 
any of the many other Du Pont sources. 
He can also arrange to have a Du Pont 
specialist come to your plant to discuss 
specific problems. And in addition to 
petroleum chemicals, he frequently 
1andles and properly channels requests 
for information on neoprene, explosives 
for seismic explorations, te many 
other Du Pont products used in the 


petroleum industry. over § 
OVER 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. 1. du Pont de Nemours & Company inc.) 











PETROLEUM CHEMICALS DIVISION 


NEWS 





Office Manager 
MARKETING AIDS, TOO! Suppose a re- 
finer desires to put on a dealer training 
meeting, or a de peereage 7 for large 
fleet customers. Again, the Du Pont 
District Office Manage r can be of help. 

He will furnish an entertaining movie 
—booklets on gasoline quality—speak- 
ers and other promotion aids . . . with 
a highly instrumented Du Pont Test 
Fleet car, too, if that seems desirable. 
One of his “side lines” is helping to 
set up displays and demonstrations for 
schools and civic groups. 

Everyone has heard that old adage, 
“When vou want to get something 
done, ask a busy man.” The next time 
Du Pont can be of service to you, just 
remember that the Petroleum Chemi- 
cals District Office Manager is your 
“busy man.” 








“The Customer Votes 


Every Day”’ 
Public Relations Man Stresses 


Harnotp BrayMan, Director of Du 
Pont public relations, speaking at the 
Atlantic City NPA meeting, said: “By 
purchasing products or services of his 
own selection, the customer votes on 
business every day. 

“These votes make big business big 
-yet the public constantly falls prey 
to the idea that bigness should be 
destroyed.” 

How can business overcome this ma- 
licious political idea? 

“Most successful sales and promo- 
tional campaigns,” Mr. Brayman con- 
tinued, “are based on personal contact. 
Therefore, if business is going to win 
sublic understanding, it must take its 
ght right down to the small circle of 
contact surrounding a company’s em- 
ployees, stockholders, customers, 
neighbors and friends 

If each company would make a real 
effort to tell the facts to those within 
sound of its own think we 
would be well on our way to better 
understanding. 

“Once understanding is gained in 
each of these small circles of influence, 
the over-all effect will be such that 
business need fear no attack . . . be- 
cause political groups are as sensi- 
tive to public opinion as business is to 
market votes,” Mr. Brayman concluded. 


voice, | 


E. 1. DU PONT DE NEMOURS & COMPANY (INC.) 


Wilmington 98, Delaware Offices: 


Petroleum Chemicals Division © 





Display Made For Oil Progress Week 
Available to Refiners For Showings 


Five identical displays made for use by 
Du Pont Petroleum Chemicals Division 
district offices during Oil Progress 
Week are available to oil companies 
for special occasions. 

The displays point out to the general 
public that petroleum is the source of 
many Du Pont products. These prod- 
ucts in turn are fabricated by other 
manufacturers into consumer goods 
that benefit millions of people. 

Each of the displays is made up of 
three panels. When assembled as a 
unit the display is 10 feet long and 5 
feet high. It can be set up on legs to 


stand on the floor, or be shown without 
legs for window use. 

The two side panels are demount- 
able, as are the four product panels on 
each of them. This provides a flexibility 
that permits the display to be used in 
either large or aaa spaces. 

Overhead lights are provided with 
the display and complete instructions 
for setting it up are included. Two men 
can erect the piece in eight minutes. 

The nearest Du Pont Petroleum 
Chemicals Division district office will 
make the display available to oil com- 
panies on request. 








"Pipeline on Wheels” 
A Public Relations Hit 


Since the first oo showing of “Pipe- 


line on Wheels” at the Atlantic City 
NPA meeting in September, more than 
100 prints of this new Du Pont color 
movie have been put into circulation. 

The picture is } tor fren to help oil 
companies prove to — officials, 
civic organizations and motorists that 
tank trucks for transporting gasoline 
are not the dangerous highway safety 
hazard which some people consider 
them to be. . . and that they are im- 


New York, N. Y. 
Chicago, til. 
Tulsa, Okla 
Houston, Texas 
los Angeles, Calif. 
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portant to modern, motorized civiliza- 
tion. 

The great number of requests for 
prints indicates an enthusiastic accept- 
ance among oil men. Prints are loaned 
or sold to oil companies interested in 
using the film in their own training or 
public relations programs. 
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Patents 





components under special conditions 
claimed in detail 





ALKYLATION 





U.S.P. 2,569,400. Alkylation of Poly- 
styrene Using a Hydrogen Fluoride 
Catalyst. J. M. Butler to Monsanto 
Chemical Company. 

Polystyrene is alkylated with an olefin 
in the presence of 


U.S.P. 2,570.263. Production of Beta- 
Ethyl- -Naphthalene. J. E. Nickels and 
W. M. Kutz to Koppers Company, 
Inc. 

A mixture of naphthalene and ethylene 
is heated in contact with a silica-alumina 
catalyst at an alkylating temperature 
above 275° C. (preferably at 275-350° C.) 
until an alkylate containing at least three 
parts of beta-ethyl naphthalene for each 
part of the alpha isomer is obtained. A 
portion of the beta isomer is separated 
from the reaction effluent, preferably by 
cooling with formation of crystals of 
the beta isomer, while the remainder of 
the ethyl naphthalenes is recycled. 


U.S.P. 2,570,407. Reactions Involving the 
Use of Hydrogen Halides. J. D. Up- 
ham to Phillips Petroleum Company. 
Details are claimed of a process for 

the preparation of a pure alkylate from 
a mixture of two olefins of different re- 
activities toward halogen halides, such 
as production of diisopropyl alkylate 
from a mixture of ethylene and propy- 
lene, by means of a predetermined con- 
trolled quantity of hydrogen halide to 
react with the more reactive olefin. 


U.S.P. 2,570,542. Phosphoric Acid Cat- | 


alyzed Thiophene Alkylation and 
Gravity Separation of Resultant Prod- 
ucts. C. F. Gerald and G. R. Donald- 
son to Universal Oil Products Co 
Details are 
the alkylation of thiophene compounds 
in the presence of 
phoric acid. 


methylalkanes. C. B. Linn to Universal 

Oil Products Company. 

Isobutane is alkylated with a straight- 
chain normally liquid l-alkene in the 
presence of substantially anhydrous HF 
at a temperature of -10° to -50° C. 2,3- 
dimethylalkane is produced 





POLYMERIZATION AND 
CONVERSION 





U.S.P. 2,567,916. Method of Making 

Dipentene and Vinylcyclohexene Resin. 

S. G. Burroughs to Pennsylvania In- 

dustrial Chemical Corporation. 

A mixture of i-vinal catiehenmne-S 
(cyclic dimer of butadiene) and com- 
mercial dipentene is reacted with an 
acid-reacting metal halide catalyst in the 
presence of a solvent diluent inert for 
the polymers. Hard resin polymers are 
formed in solution. 


U.S.P. 2,567,917. Method of Making 
Beta-Pinene, Rearranged Alpha-Pin- 
ene, and Vinyl Cyclohexene Resin. S 
G. Burroughs to Pennsylvania In- 
dustrial Chemical Corporation. 
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claimed in a process for | 


an 85 percent phos- | 


| FEATURES 


U.S.P. 2,570,574. Production of 2,3-Di- | 








v 
NEW 


Enclosed ‘shaft-through’ governor 
Fast acting hand speed changer 
Improved spark proof emergency stop 
New convenient hand valve position 
Easily removed governor valve and seat 
Removable perforated metal steam 
strainer 

Large bearing oil reservoirs 

Large finned-tube oil coolers 
Magnetic oil-drain plugs 

New type split oii rings 

Corrosion resistant carbon packing 
cases 


Chrome plated shaft under carbon rings 


MURRA 


Buliders of Steam Power Equipment for Tkree Quarters of a Century 


A Gulf Publishing Company Publication 


~----------------------------—9 


| NEW! 
- MURRAY 


TYPE H 


MECHANICAL DRIVE SINGLE 
STAGE STEAM TURBINE 


. 





offers extra-value in a me- 
machine. 


dium size With a 
range of 50-200 H.P., depend- 
ing upon speed and steam 
conditions, it is offered with 
either a 16” or 20" diameter 
wheel. 3” or 4” steam inlet 
sizes available. Steam condi- 
tions up to 600 Ibs., 750° and 
back pressures up to 150 ibs. 5 
can be used. 


Write today for full details. 
reenact rad WORKS COMPANY 
BURLINGTON, IOWA IOWA 








This Well Known Billings, Montana, Refinery 
vses A. P. GREEN CASTABLE . 


SK-] and KS-4 offer 


4 Outstanding Advantages... 


]. Cuts construction time and labor costs. 
2. Reduces rebound loss. 
3. Is adaptable to a variety of installations. 


4. Results in linings with balanced character- 
istics of poured castables. 


A. P. Green SK-7 and KS-4 are two great new 
castable refractories, offering all the advantages 
of ordinary castables and, in addition, may be 
“gunned” in place by means of a cement gun. 
This fast, simple method of installation lowers 
construction and maintenance costs. 


SK-7 and KS-4 were designed for use in combina- 
tion. They form a composite monolithic lining and 
are the answer to the demands for castable 
SK-7 ond KS-4 were used to form a compact monolithic refractory and insulating castable linings for un- 


Ehing is Ro rogenerater ‘ef this cat coding ab of usually shaped equipment — the contour of which 
Billings, Montane. in operation over two yeors... it is 


giving excellent service. does not lend itself to the application of normal 


pouring castables 


~ > Green 
REFRACTORY 
PRODUCTS 





A. P. GREEN FIRE BRICK CO. 
Mexico, Missouri, U. S. A. 

In Conodo 

A. P. GREEN FIRE BRICK CO., LTD. 

Toronto 15, Ontario 

Distributors in the Principal Cities of the World 
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related to that of U.S.P. 2,567,916. The 
dipentene is here replaced by a terpene 
blend of beta-pinene and “rearranged 
alpha-pinene”. A1C1; and AlBr; are em- 
ployed as catalysts 


U.S.P. 2,567,918. Alpha-Pinene and Vinyl | 
Cyclohexene Resin. S. G. Burroughs | 
to Pennsylvania Industrial Chemical | 


Corporation. 
The process of this patent differs from 


that of U.S.P. 2,567,916 essentially in | 


that the dipentene is replaced by alpha- 
pinene. 


U.S.P. 2,567,919. Method of Making | 


Beta-Pinene and Vinyl Cyclohexene 


Resin. S. G. Burroughs to Pennsyl- | 


vania Industrial Chemical Corporation. 


In the process according to this patent | 
the alpha-pinene of USP 2,567,918 is | 


replaced by beta-pinene. 


U.S.P. 2,567,959. Fluidized Bed Evapora- 
tor and Method. J. C. Munday to 
Standard Oil Development Company 
Details are claimed of a process and 


apparatus for contacting fluidized solid | 


particles with gases and with combina- 
tions of solids and liquids. 


U.S.P. 2,568,648. Method of Polymeriz- 
ing Butadiene-1,3 Hydrocarbons in 
Aqueous Emulsion in the Presence of 
Mercapto-Substituted Monocarboxylic 
Acid Esters. J. C. McCool to The 
B. F. Goodrich Company 
A mixture of butadiene-1,3 and styrene 

is emulsion polymerized in the presence 

of 2-mercapto ethyl lambda-hydroxy 
stearate, which acts as a polymerization 
modifier. 


U.S.P. 2,568,656. Copolymers of an Iso- 
olefin and a Vinyl Cycloolefin. C. | 
Parrish to The B. F. Goodrich Com- 
pany. 

A major proportion of an isoolefin 
with 4-5 C atoms, such as isobutylene, 
and a minor proportion of a vinyl cyclo- 


olefin, such as 1-vinyl-cyclohexene-3, are | 
copolymerized at a temperature of —20° | 
to —150° C. with a catalyst solution con- | 
sisting of a Friedel-Crafts metal halide | 


in a low freezing organic solvent. such 
as ethyl chloride. 


U.S.P. 2,568,902. Beta Thioethyl Sub- 
stituted Carbonyl Compounds as Modi- 
fiers in Ethylene Polymerization. R. B 
Thompson and L. Schmerling to Uni- 

-rsal Oil Products Company. 

In the polymerization of ethylene in 
the presence of an organic peroxide cata- 
lyst and a certain type of diluent, an 
organic compound is added which con- 
tains a carbonyl group and has a thio- 
ethyl group on the C atom in beta- 
position to the carbonyl C atom. The 
S atom of the thioethyl group shall be 
attached directly to the beta C atom. 
The m.p. of the polymer is increased 
by the additive. 


U.S.P. 2,569,383. Polymeric Hydro- 
carbon Drying Oils. G. F. Leyonmark 
and P. E. Hardy to Standard Oil De- 
velopment Company. 

A mixture of 70-50 percent by weight 
of propylene and 30-50 percent of a 
conjugated diolefin with 4-6 C atoms is 
copolymerized at a temperature of 50- 








@ ways 10 REDUCE PUMP REPAIRS 
AND GAIN INCREASED EFFICIENCY 


1 Prevent STEM and SPRING break- 
age. Exclusive double shock ab- 
sorber built into Sims valves stops 


impact shock 


Stop wear. Long guide of ROTATOR 
prevents cocking of DISC—assures 
ever. opening. Rotator controls rota- 
tion of valve disc to increase service 


life—protect spring against crushing 


Keep seating surfaces leak-free. 
Only Sims guarantees the valve 
DISC will rotate every time it lifts 
Does not hammer up and down on 
the same spot or require frequent re- 
placement. You get three times 
longer wear from seat and disc— 


guaranteed 


Stop valve slam and knock. Quiet 
operation is gained by cushioning 
moving parts and cutting resistance 
to flow through the SEAT... with 
patented inclined ribs. This reduc- 
tion of resistance allows cylinders to 
fill completely. Pump capacity is in- 
creased 20°/, 


Sims valves are made in sizes from 
2%" to 151%," to fit any reciprocat- 
ing pump. Valves supplied ready 
to install—cast in individual units 
or in complete plates. 








men 
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Are you turning in all your SCRAP? © 


1 


Don’t wait for “George” to do it 


F you are a steel user, this important job 
of getting more scrap back to the mills is 
directly up to you. You just cannot afford to 
sit idly by while the scrap shortage gets worse. 
For unless everyone really pitches into this 
job of digging out all the scrap possible, steel 


production is bound to suffer, and every steel All the SCRAP you 


user, in more or less degree, will suffer too. 


More scrap means more steel—it’s as simple can scrape up 
is Needed - and 


as that. 


Right now some mills have only a 
bare two-days’ supply of scrap on 
hand. Others have even less. Some 
steel-making furnaces already have 
had to shut down for lack of scrap. 
The situation is serious. Only you 
can help improve it. 


By turning in every piece of worn-out equip- 
ment, every obsolete tool and machine, in 
fact every pound of iron and steel scrap 
you can comb out of your plant, you'll be 
helping relieve the worst scrap shortage since 
Pearl Harbor days... and the steel industry 
will be able to produce more of the steel you 
need. 


Remember—.it takes at least one-half ton of 
scrap to make one ton of steel. To maintain 
steel’s present high production schedules 
requires more than 1400 carloads of in- 
dustrial scrap every day. So turn in your 
scrap—ALL your scrap—and keep the mills 
rolling. This is more than a shortage. It’s an 
emergency that vitally concerns you—and us 
—and the Nation. 





This page would ordinarily be used to tell you about 
Youll! find your lecal scrap 


declers listed in the yellow AMERICAN TIGER BRAND WIRE ROPE 


poges of the phone directory. but, because without SCRAP we cannot produce steel, 
we are asking instead for your all-out help in getting 
more SCRAP to the mills. 
AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO 


TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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110° C. under a pressure of 50-600 psi. 

in the presence of gaseous BF,. A light- 

colored, hydrocarbon-soluble drying oil 
is obtained. Di- or tri-isobutylene may be 
added to the polymerization feed. 

U.S.P. 2,569,391. Liquid-Liquid Contact- 
ing Tower. R. F. Stearns to Standard 
Oil Development Company. 

Details are claimed of an apparatus for 
contacting two immiscible liquids of dis- 
similar specific gravity 
U.S.P. 2,569,447. Hydrogenated Rosin 

Acid Soaps in Butadiene-Hydrocarbon 

Aqueous Emulsion Polymerization. 

J. N. Borglin and P. A. Ray to Her- 

cules Powder Company. 

A mixture of a conjugated butadiene 
and a monoolefinic compound containing 
the CH.—C< group, such as styrene, is 
emulsion polymerized in the presence of 
an alkali me.al salt of a purified hydro- 
rosin acid as the emulsifier. 

U.S.P. 2,569,448. Dehydroabietic Acid 
Salts as Emulsifiers in Aqueous Diole- 
fin Polymerization. J. N. Borglin and 
P. A. Ray to Hercules Powder Com- 
pany 

he process of this patent substanti- 

ally differs from that of U.S.P. 2,569,447 

only in that an alkali metal salt of dehy- 

droabietic acid is here employed as the 
emulsifier. 

U.S.P. 2,569,449. Aqueous Emulsion 
Polymerization of Styrene in the 
Presence of a Salt of Dehydroabietic 
Acid. J. N. Borglin and P. A. Ray to 
Hercules Powder Company. 

The process according to U.S.P. 2,- 
569,448 is used here for the emulsion 
polymerization of styrene alone. 

U.S.P. 2,569,462. Emulsion Polymeriza- 
tion of Unsaturated Organic Com- 
pounds. A. E. Drake to Hercules 
Powder Company 
Compounds containing the CH.=C< 

group, such as styrene ad/or butadiene- 

1,3, are emulsion poiymerized in the 

presence of a catalyst comprising a 

water-soluble persulfate and an aryl 

(dialkyl) methyl hydroperoxide. 

U.S.P. 2,569,463. Treatment of Naphtha 
Containing Oxygenated Compounds. 
D. B. Eastman to The Texas Com- 


pany 
From the products of a Fischer- 
Tropsch synthesis a hydrocarbon frac- 
tion boiling between 100-400° F. and 
containing oxygenated compounds is 
separated. This fraction is passed in 
vapor phase together with 5-50 percent 
by weight (of the whole mixture) of 
steam imto contact with fuller’s earth 
at a temperature of 700-900° F. - \d a 
pressure within the range of from at- 
mospheric to 25 psi. The octane value of 
the fraction is substantially improved by 
this treatment, a motor fuel being thus 
obtained. 
U.S.P. 2,569,480. Emulsion Polymeriza- 
tion of Unsaturated Organic Com- 
pounds. E. J. Lorand to Hercules 
Powder Company 
The process of this patent differs from 
that of U.S.P. 2,569,462 substantially 
only in that an aryl (dialkyl) methyl hy- 
droxide the alkyl groups of which do 
not contain more than four C atoms, 
each, is here employed as the catalyst. 
U.S.P. 2,569,481. Homogeneous Poly- 
merization Unsaturated Organic 
Compounds. E. J. Lorand to Hercules 
Powder Company. 
The process according to this patent 
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W &T Air Operated 
Visible Vacuum 
Chlorinator 


A Gulf Publishing Company Publication 


reat Cooling Water 
with (Rlorvine — 
the Proven Way 


Hundreds of power plants and refin- 
eries have found chlorination by W&T the 
answer to heat exchanger slime problems. 
By eliminating slime forming micro- 
organisms, maximum heat transfer is 
maintained in the condensers. The 
result — overall plant efficiency is kept 
at a maximum. 





High labor costs involved in frequent 
condenser tube cleaning are eliminated 
when chlorination is employed. Man- 
hours used for tube cleaning can be util 
ized for other maintenance jobs, an 
important factor with the increasing man- 
power shortage. 





Elimination of frequent shut-down 
for tube cleaning helps power plants stay 
continuously “on the line.” When chlori- 
nation is employed, many plants find that 
outage for cleaning is reduced to once 
per year and then only for removing 
trash from tube sheets. 


Years of operation have proved the 
dependability and accuracy of W&T 
Chlorinators for cooling water treatment. 
Low maintenance and automatic program 
operation keep operating costs to a mini- 
mum. Your W&T Engineer is prepared to 
make a survey of your plant to recommend 
the proper chlorination equipment. Write 
today for more information on slime con- 
trol — no obligation, of course. 


WALLACE & TIERNAN 
PRODUCTS, INC. 











LET 60,000 INSTALLATIONS GUIDE YOU TO 
BETTER PROPORTIONAL CONTROL 





FACTORIES 
214 





Optimum flow characteristics, coupled 
with free-floating, self-aligning motor ac- 
tion, have made “Stabilflo” the most pre- 
ferred name in control valves. Ever since 
the development of proportional control, 
critical users have depended upon these 
wide-range V-port valves for the utmost in 
performance. 


Because of their unique port design, 
Stabilflo Valves give very precise “equal 
percentage” flow relations throughout the 

ange from 2 to 100% of flow. Their range- 
is 50-to-l. With these valves, you 

b e that the extraordinary sensitiv- 
and dependability of modern 


° ontrollers are translated into 
Bo performance. Get the de- 
77,2. Write The Foxboro 
(Cth i ‘il penset Ave., Foxboro, 
y | in bf that gives Stabilflo 


« * + © . “ Re ue characteristic. 


STABILFLO 
CONTROL VALVES 


IN THE UNITED STATES, CANADA AND ENGLAND 
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is closely related to that of U.S.P. 2,- 
569,480. The polymerization is effected 
in homogeneous phase. 


U.S.P. 2,569,506. Emulsion Polymeriza- 
tion of Certain Vinyl Compounds 
Using a Mercaptan Modifier, a Hydro- 
ay we Catalyst, and Oxygen. E. J. 

Jandenberg to Hercules Powder 

Comany. 

A styrene and/or a conjugated bu- 
tadiene are emulsion polymerized in the 
presence of an alkyl mercaptan modifier, 
an organic hydroperoxide catalyst, and 
0.01-0.4 percent of oxygen (based on 
the mononomer) 


U.S.P. 2,569,688. Process for Making 
Conjugated Diene Copolymers. H. F 
Park to Monsanto Chemical Company. 
Details are claimed for the copoly- 

merization of styrene with isoprene in 
the presence of a solution of the sodium 
salt of mahogany acids, a small amount 
of dodecyl mercaptan, and potassium 
persulfate 


U.S.P. 2,569,846. Method of Starting a 
Unit for High-Temperature Reactions. 
P. W. Cornell to Gulf Oil Corporation. 
Details are claimed of a process for 

starting a unit employed in carrying out 

a high temperature exothermic reaction 

initiated at a temperature above 1000° F. 

particularly a reaction between natural 

gas and oxygen for the formation of 
synthesis gas 


U.S.P. 2,569,884. Emulsion Polymeriza- 
tion of Unsaturated Organic Com- 
pounds. A. E. Drake to Hercules 
Powder Company 
The process according to TX pont is 

closely related to that of U.S 2,569,- 
448. The emulsion ee is 
effected here in the presence of an 
aqueous solution of an alkali metal salt 
of dehydrogenated resin and a water 
soluble persulfate contacted with a free- 
oxygen-containing gas for at least one- 
half hour 


U.S.P. 2,570,032. Method for Preparing 

an Olefin Polymerization Feed 

L. Heinrich to Standard Oil De- 

velopment Company 

A naphtha containing olefins and 
oxygenated compounds is contacted with 
HS at a temperature of 40-250° F. The 
reaction product is freed from unreacted 
material, and the resulting fraction is 
used as a feed stock for catalytic poly- 
merization 


U.S.P. 2,570,067. Hydrocarbon Conver- 
sion with Vanadia-and/or Molybdena- 
Containing Catalysts. J. W. Myers 
to Phillips Petroleum Company. 

In the conversion of hydrocarbons in 
the presence of a vanadium or molybde- 
num oxide catalyst maintained at a tem- 
perature of 1050-1250° F., spent catalyst 
is regenerated in a reducing atmosphere 
at a temperature of 700-1025° F. with 
subsequent burning of the carbonaceous 
material by oxygen. The reactivated 
catalyst is reheated in a reducing at- 
mosphere to the conversion temperature 





ISOMERIZATION 





U.S.P. 2,568,964. Catalytic Isomerization 
of Olefinic Hydrocarbons. C. W. 
Montgomery, G. L. Sumner, Jr., and 
L. Berg to Gulf Research & es 
ment Company. 

Olefins are passed under isomeriza- 


it’s made of stainless steel 
to the most rigid specitications 


re 








Invaluable for sampling liquids and gases 


At last here are the Hoke Pressure Sample Containers standard pressure 
vessels made of stainless steel to the most rigid specifications 


This new Hoke product is proving invaluable for sampling of both liquids 
and gases. They are ICC approved and available in two standard service 
pressure ranges, namely: 400 psi and 1800 psi. Either double or single 
valving is obtainable. 18-8 Stainless Steel is standard material. Other 
metals, ferrous or non-ferrous, manufactured on special order. 


Write for Folder P-12 giving details and prices 


ry. 
> 











NICHOLSON MAKES = 
Freeze-Proof Steam Traps 


for Every Plant Use 


fare they drain completely when cold, these four types of 
Nicholson steam traps are positively freeze-proof. Can be freely 
installed outdoors. Universally recommended for use in lines which 
need not be in continuous use during cold 

weather, because they are freeze-proof 

and because their 2 to 6 times average 

drainage capacity results in minimum 

heat-up time. 





cilitates heat 
transfer in severe 
weather. Sizes 
V4" to 2”; pres- TYPE AHV TYPE AU 
sures to 225 Ibs. 207 OREGON S$T., WILKES-BARRE, PA. 


BULLETIN 
4506 


The non-air-bind- 

ing feature of TYPE A 
Nicholson traps 

also notably fa- SP. 











UE NICHOLSON Fay 


TRAPS - VALVES - FLOATS 
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tion conditions over a catalyst consisting 
of alumina impregnated with gaseous, 
anhydrous HF 


HYDROGENATION, 
DEHYDROGENATION, 
AROMATIZATION 








U.S.P. 2,567,932. Stagewise Process for 
the ogenation of Carbon Monox- 
ide. P. W. Garbo and E. W. Riblett 
to Hydrocarbon Research, Inc. 

A gaseous CO/Hs; stream containing 
a solid particle form synthesis catalyst 
is passed through a first reaction zone 
for a residence time of not more than 
one second and under such conditions of 
elevated temperature that a major por- 
tion of the CO is consumed by incom- 
plete reaction with H, to generate meth- 
ylene groups adsorbed on the surface 
of the catalyst. The effluent from this 
zone including the catalyst and the 
adsorbed methylene groups is passed 
through a second zone at an elevated 


- 
temperature considerably lower than 
for long dependable soreies that in the first zone and at a residence 
. ECONOMICAL OPERATION IS DESIRED time _considerably longer than that in 


the first zone. The conditions in this 


.- «OPERATING CONDITIONS ARE HAZARDOUS second zone are such that they are in- 
.... LOSS OF COSTLY FLUIDS MUST BE PREVENTED effective to synthesize organic com- 


pounds directly from H; and CO but 
.. COMPLETE AND PERFECT SEALING REQUIRED are effective to polymerize the methyl- 
GET THE “DURA SEAL” STORY—WRITE FOR BULLETIN 174PR ene groups into such compounds 


U.S.P. 2,568,841. Method of Synthesiz- 


aes seen , me TIO ing Gasoline Hydrocarbons. G. B. 
_DURAMETALLIC P CORPORATIC ON Arnold and H. V. Hess to The Texas 


( wmpany. 


KALAMAZOO MICHIGAN - au 
In a Fischer-Tropsch synthesis, the 


Maybe it all does 
look pretty much 
the same at first 


glance. But when a 

firm has been mak- 

ing wire mesh for 70 years man and boy, there’s bound to 
be a little more to it than meets the eye — a little more 
know-how in engineering and weaving, a little more quality 
in the product, a little more service and satisfaction for 
the user. 





JELLIFF WIRE MESH is woven in all ductile metals 
JELLIFF WIRE MESH is woven in all commercial weaves 


STAINLESS STEEL WELD 
replaces silver solder ot . 5 


@ 
JELLIFF WIRE MESH is woven in widths up to 72 inches stem, plug and core joints. = % 
JELLIFF WIRE MESH is economical. Every foot runs true to More durable . . . more pressure tight . 

the specifications. more sensitive ... more resistant fo eowesien 


* * * * * All exposed parts made *% Large, easy-to-read 


JELLIFF WIRE MESH is a quality product and has been for of high quality stainless dials. 


70 years. You can depend on it. sceel. * Scurdy construction for 
% Free from pointer vi- heavy-duty service. 


Write today for full details about JELLIFF WIRE MESH, bration. # Backed by 35 years of 
JELLIFF WIRE MESH PRODUCTS, and JELLIFF’S % Accurate and highly manufacturing experi- 
CONSULTATION SERVICE on wire-mesh engineering. sensitive. ence. 


Ad ' me WRITE OR ~~ TODAY for full details. Rochester Man- 
ufacturing Co., , 38 Rockwood St., Rochester 10, N Y. 


THE C. 0. JELLIFF cpa | Lechess GF» 


connecticut MANUFACTURING COMPANY, INC. 
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6 ANSWERS 


to the demand 
for real economy 
in process pumps 


For most refinery and process plant applications, there’s an Ingersoll-Rand 

pump that is right for the job. This means more than just meeting design condi- 

These six types of tiuns — it means construction of the right materials and the right sealing arrange- 
ment, with either the Cameron Shaft Seal or an adaptation of a packed stuffing 

Ingersoll-Rand process pumps box. These and other points of pump know-how can only be gained through years 


of field and design experience — experience which Ingersoll-Rand has had in over 
offer you important savings 50 years of service to the petroleum industry. 
in most refinery jobs. 


Let your nearest I-R representative give you the details on the real economy 
of I-R pumps — high sustained efficiency, economical operation, and low main- 
tenance. 


PUMP TYPE STAGES CAPACITIES HEAD 





ey 


Vertically split with top (or bottom) suction 
and discharge c~ «nd suction and top discharge 


Single stage 


20 to 3200 gpm 


Heads to 600 feet 





Vertically split with top suction 


Single stage 


250 to 3500 gpm 


Heads to 1100 feet 





and discharge 


Two stage 


200 to 1200 gpm 


Heads to 1100 feet 





Single stage 


30 to 2300 gpm 


Heads to 750 feet 





Horizontally split with side suction 
and discharge 


Two stage 


170 to 1300 gpm 


Heads to 1100 feet 





Diffusor type with “double-case” construction. 
Top suction and discharge. 


Multi stage 


450 to 3000 gpm 


Heads to 6000 feet 





Vertical pump, diffusor type 


Multi stage 


20 to 400 gpm 


Heads to 4800 feet 





Vertical pump, turbine type 





One or more 
stages 





60 to 35,000 gpm 





Heads to 150 feet 











Ingersoll-Rand R 
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Patents 





reaction effluent is separated into a gas 
phase, a liquid hydrocarbon phase, and 
an aqueous phase. Oxygen-containin 
organic. compounds distilling below 240 
F- are separated from the hydrocarbon 
and the aqueous phase and recycled at 
least in part to the conversion zone to 
increase the yield of hydrocarbons in 
the gasoline range. 


U.S.P. 2,568,953. Process for the Synthe- 
sis of Organic Compounds. y L 
Dickinson, E. F. Everett, and L. R 
Hill to The M. W. Kellogg Company 
In a Fischer-Tropsch synthesis, the 
reaction effluent is first cooled to a tem- 


From the recovery of liquids entrained in dis- 
charge gases to the removal of contaminators to 
knitted-wire 
pads are daily contributing to greater on-grade 
efficiency and 
coast. 


these simple 


further processing, 


throughput, increased 
costs in refineries from coast to 


Metex Mist Eliminators do just one thing — re- 
The diagram 
shows how they are doing it in stills, towers, 
cats, knock-outs, evaporators and other vessels. 


move liquids entrained in gases. 


Efficiencies 95% and better ¢ Little if any pres- 
sure drop ¢ Easily installed in existing equip- 
ment ¢ Made of practically any metal ¢ No 


valves or moving parts to service. 


Worth looking into, isn't it? For full information, 
write for free copy of “Metex Mist Eliminators,” 
an 8-page brochure that's packed with facts. 


perature below 300° F. to condense 
water vapor. A portion of the uncon- 
densed components is recycled to the 
reaction zone while another portion 
thereof is further cooled to below 100° F 
to condense organic compounds formed. 
Uncondensed components from this 
second cooling step comprising CO, and 
H, are treated in a second catalytic re- 
action zone at a temperature of 1000- 
1500° F. and elevated pressure to convert 
the CO, and H; into CO and water. The 
resulting CO is directly recycled to the 
first reaction zone. 


U.S.P. 2,569,380. Production of Alcohols 
from Carbon Monoxide and H 
= C. H. Holder to Standard Oil 
Jevelopment Company. 

In a Fischer-Tropsch synthesis, the 


¥. 





lowered 

















HOW IT WORKS 


(1) Gas passes through liquid. 
(2) Bursting gas bubbles 
produce fine spray of liquid 
droplets. (3) Droplets are en- 
trained in rising stream. (4) 
Droplets coalesce on knitted- 
wire surfaces to form large 
drops that fall back against 
the flow. (5) Gas passes on, 
freed from entrainment. The 
liquid is returned. 


METAL TEXTILE CORPORATION 


KNITTERS OF WIRE MESH FOR MORE THAN A QUARTER CENTURY 


normally liquid hydrocarbons formed are 
separated from oxygenated organic com- 
pounds. The latter are then hydro- 
genated with separated spent synthesis 
gas rich in hydrogen in the presence of 
a hydrogenating catalyst to produce 
alcohols from more highly oxygenated 
organic compounds. 


U.S.P. 2,570,615. Method of Removing 
Carbon Monoxide from Hydrocarbons. 
C. H. Watkins to Universal Oil Prod- 
ucts Company. 

A mixture of olefin-containing hydro- 
carbons, CO, and H; is contacted at a 
temperature of 500-900° F. and a pres- 
sure such that a substantial portion of 
the reactants is in the vapor phase, with 
a catalyst prepared by reducing iron 
oxide at a temperature of 800-1200° 
CO is hydrogenated without substantial 
hydrogenation of the olefins present. 





PETROCHEMICALS 





U.S.P. 2,568,121. Preparation of Carbon 
Disulfide. H. O. Folkins, C. A. Porter, 
FE. Miller and H. Hennig to The Pure 
Oil Company 
Details are claimed of a process for 

preparing CS, from a heated mixture of 

hydrocarbon gas rich in CHy, such as 
natural gas, and sulfur vapor 


U.S.P. 2,568,660. Fluorination Process. 
R. Rosen to The U. S. Atomic Energy 
Commission 


A hydrocarbon is completely fluori- 


nated by means of a fluid suspension of 
finely divided CoF; in a process claimed 
in detail. 


U.S.P. 2,568,313. Manufacture of Resins 
from Aldehydes and Aromatic Hydro- 
carbons. T if W. 


G. Woolhouse anc 

Lunn, England. 

An aromatic hydrocarbon is reacted 
with an aldehyde in the presence of an 
acid. The reaction product is extracted 
with a water-immiscible organic solvent 
in the presence of an emulsion-breaking 
wetting agent. The resin produced is 
separated by neutralization 


U.S.P. 2,570,022. Production of Chlorin- 
ated Methyl Naphthalenes. H. S. 
Boyd-Barrett, J. Holker, and H. 
Steiner to Petrocarbon Ltd., England. 
Details are claimed of a process for 

the production of side-chain chlorinated 

monomethyl naphthalenes by the vapor 
phase chlorination of methyl naphtha- 
lene. 


U.S.P. 2,570,083. Production of Thio- 
from Diolefin and Hydrogen 
ulfide. E. F. Wadley to Standard Oil 

Development Company. 

A mixture of butadiene, isoprene, or 
pentadiene with H,S is heated in a silica 
lined reaction chamber without added 
catalyst to a temperature of 500-650° C. 
Thiophene is produced. 


U.S.P. 2,570,215. Production of Formal- 
dehyde from Oxidation of Butane. H. 
K. Dice to Celanese Corporation of 
America, 

In the production of mixed oxygen- 
ated organic compounds by vapor phase 
partial oxidation of butane at elevated 
temperature, an aqueous formaldehyde 
solution is circulated through the hot 
reaction gases containing formaldehyde, 
acetaldehyde, methanol, acetone, and 
methyl ethyl ketone in order to halt the 
oxidation and to extract preferentially a 
portion of the formaldehyde formed. The 
unabsorbed formaldehyde in the reaction 
gases is extracted by water, and the 
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Here’s “on the job” proof 
of furnace savings with 
B&W ALLMUL FIREBRICK 


BUTT WELDING FURNACE 











, | BABCOCK 
cost for a fused mullite brick and unique combination & > 4 
resect pling, god volume it kco 

int of 3335F. Bul Agee gives all the facts on Allmul. smenas comers: go mies oivieron 


rite for your copy. O*S: avguare ea, 


@ 


BAW REFRACTORIES PRODUCTS — BAW Allmul Firbrick + B&W 00 Firsbilelt: < B&WIWalor Firebrich! © BAW Insulaning Fiske! | >” 
CODY tutreseny Cochin Piastn ocd theca + GAUIEN GMI EREREIEIEIEEN aan Tannen me a 
Chemical Recovery Units... . Seamless & Welded Tubes . . . Pulverizers... 
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Patents 





dilute formaldehyde solution thus formed 
is added to the circulating solution 


U.S.P. 2,570,216. Treatment of Oxidation 
Products. H. K. Dice and R. L. 
Mitchell to Celanese Corporation of 
America. 

The process of this patent is closely 
related to that of U.S.P. 2,570,215. Ali- 
phatic hydrocarbons, generally, are here 
subjected to a corresponding partial 
oxidation, and the reaction gases are 
contacted with a cool formaldehyde solu- 
tion. The acidity of the hot solution 
formed is maintained at a pH of no less 
than four by the addition of an inorganic 
neutralizing agent 


U.S.P. 2,570,722. Ly amp of Thio- 
Compounds from a Sulfur Di- 
oxide and Hydrogen Sulfide Mixture. 
W. F. Sager to The Texas Company. 
A mixture of HS and SO, and a 
hydrocarbon with an aliphatic chain of 
at least two C atoms is reacted in the 
presence of a particulate surface-active 
catalyst, e.g. a group VI metal oxide on 
a surface-active material, at a tempera- 
ture of at least 700° F. and a space 
velocity less than ten weights of hydro- 
carbon per hour per weight of catalyst. 
Heterocyclic sulfur compounds contain- 
ing a thiophene nucleus are produced. 





DESULFURIZATION 





U.S.P. 2,569,370. Method of Treating 
Petroleum Distillates. |. G. Browder 





McNAMAR HAS COMPLETE 





FACILITIES TO. HANDLE 





YOUR. VESSEL 


FABRICATION 





Sia RRS HS ae 


RE QUERE MENTS . 








Reprint Policy 


For small, individual orders of 
reprints of its articles PeTroLeum 
ReFIner makes a charge of 50 cents 
per copy WHEN REPRINTS 
ARE AVAILABLE. 

The charge for tear sheets of a 
particuiar article when available is 
25 cents. 

Cash or company 
should accompany all such 
vidual” orders. 

This charge does not affect the 
price frr quantity orders of reprints 
(startin.g at 100 orders) which will 
be quoted upon request. Address 
Editor, Perroteum Reriner, Box 
2608, Houston 1, Texas. 


requisitions 
“indi- 











and R. Smith to Standard Oil 
ee Company. 

Mercaptan containing petroleum dis- 
tillate with a final b.p. no greater than 
750° F. is mixed with not more than 
one percent by volume of a naphthenic 
acid. A solution cf an alkali metal hy- 
droxide is then added in an amount no 
greater than five percent by volume to- 
gether with a mild oxidizing agent to 
convert the mercaptars to disulfides and 
to sweeten the distillate 


U.S.P. 2,570,277. Sweetening Process. H. 
A. Ricards, Jr., and J. W. Ryder to . 
Standard Oil Development Company. 
A hydrocarbon mixture is freed from 

mercaptans by first contacting it with 
a caustic solution and then contacting it, 
after removal of this solution, with an- 
other caustic solution which has at least 
1-3 percent lower concentration than that 
employed before. Agents which increase 
the solubility of mercaptans and mercap- 
tides in this solution, such as aliphatic 
acids with 3-7 C atoms, are used there- 
with. 


U.S.P. 2,570,278. Sweeting Process Using 
Alkali Metal Hydroxide Containin 

High-Boiling Mercaptan Salts. J w 

Ryder to Standard Oil Development 

Company. 

Hydrocarbon fractions boiling in the 
400-700° F. range are freed from mer- 
captans by contact with a caustic solu- 
tion. The partially spent caustic solu- 
tion containing mercaptans is segregated 
and contacted with a hydrocarbon frac- 
tion boiling in the 80-420° F. range, 
whereby the mercaptan content of the 
motor fuel fraction is substantially re- 
duced. 





HEAVY OILS AND WAXES 





U.S.P. 2,568,472. Oil Compositions Con- 
taining Amine Salts of Acid Com- 
ds of Boric Acid and Hydroxy 
boxylic Acids. C. E. Trautman to 
Gulf Research and Development Com- 
pany 
A hydrocarbon oil is compounded 
with a minor amount (e.g. 0.001-0.5 per- 
cent by weight) of an amine salt of an 
acid compound of boric acid and a 
hydroxy carboxylic acid in which the 
OH group and the COOH group are 
separated by no more than two C atoms. 
The new oil composition has improved 
stability characteristics. 


U.S.P. 2,568,583. Method of Separating 
Impurities from Used Lubricating 
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aly 
| 
aL S DEPENDABILITY IN CATALYSTS 
CANNOT BE SEEN 


Top uniformity and dependability are available to you in Davison’s 
microspheroidal (M-S*) or ground (DA-1*) synthetic fluid-type cracking catalysts. 
The accompanying photomicrographs show the physical characteristics of the DA-1 
and new M-S catalysts produced in Davison’s Cincinnati plant. Uniform physical and catalytic 
characteristics result from Davison’s modern facilities and years of technical experience and research, 
Experienced Davison Field Service Engineers—complete laboratory facilities—are all part of 
Davison Dependability— Dependability with the big “D”. 
*TAMT.D.C.C. 
Progress Through Chemistry 


THE DAVISON CH CORPORATION 
Baltimore 3, Maryland 
PRODUCERS OF: CATALYSTS, INORGANIC ACIDS, SUPERPHOSPHATES, PHOSPHATE ROCK, SILICA GELS, SILICOFLUORIDES AND FERTILIZERS 
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Oils. E. F. Graves to The Dow Chem- 

ical Company 

Used lubricating oil is freed from dis- 
persed impurities by dissolving in the oil 
a nmunor proportion (e.g. 0.2-1 percent by 
weight) of N- -phenyl ethanolamine, 
N-phenyl diethanolamine, or N-phenyl 
ethanolisopropanolamine. The additive 
causes aggregation of the impurities 


U.S.P. 2,568,946. Manufacture of Paraf- 
fin Waxes. H. S. Burk to Gulf Re- 
search & Development Company 
Details are claimed of a process for 

the manufacture of paraffin wax from 

a slack wax consisting of crystalline 

paraffin waxes and 25-60 percent by 

weight of oil. 


U.S.P. 2,568,965. Coal Acid Esters as 
Synthetic Lubricants. C. W. Mont- 
gomery, W. I. Gilbert, and R. E 
Kline to Gulf Research & Develop- 
ment Company 
4 mineral lubricant oil contains a 

minor amount of a neutral ester of a 

monohydric alcohol and a mixture of 

aromatic acids obtained by the oxidation 
under special conditions of an alkaline 
slurry of finely divided coal or coke. 

The additive retards rusting of metal 

surtaces 


U.S.P. 2,569,122. Lubricant. D. FE. Adel- 
son to Shell Development Company. 
\ mineral oil contains a minor amount 

of a reaction product of an unsaturated 

cyclic ketone having at least 12 C atoms 
or a monoolefinic aliphatic hydrocarbon 

having at least eight C atoms with a 


polychlorinated saturated hydrocarbon 
having 1-2 C atoms or certain types of 
polychlorinated fatty acids of not more 
than six C atoms in the presence of a 
peroxide catalyst, and further treatment 
of this reaction product with H,S- 
NH..H.S. The additive imparts extreme 
pressure properties to the lubricant. 


U.S.P. 2,570,023. Parasicidal Steam- 
Cc ed Oil Emulsion Concentrate. 
C. S. Carlson and M. W. Swaney to 
Standard Oil Development Company 
A parasicidal oil emulsion concentrate 

comprises an emulsifier and a highly 
aromatic, synthetic, steam-cracked pe- 
troleum paraffin gas oil fraction cracked 
under specific conditions and having 
specific physical characteristics. 


U.S.P. 2,570,402. Antioxidants for Oils 
and Oil _ itions Containing the 
Same. D. R. Stevens and A. C. Dubbs 
to Gulf Research & Development 
Company. 

A lubricating oil contains a small 
amount of bis (2-hydroxy-3-t-butyl-5- 
methylphenyl) methane, which retards 
oxidational changes of the oil. 


U.S.P. 2,570,719. Foam Suppressed Lu- 
icant Compositions. H. W. Rudel 
and A. D. Kirschenbaum to Standard 
Oil Development Company 
A mineral lubricating oil contains a 
detergent or similar foam promoter and 
0.0001-0.01 percent by weight (of the 
total composition) of a polyamino-sili- 
cane of the formula 


R 


wherein R is an alkyl group of 1-4 C 
atoms, R, is hydrogen, akyl, or aryl, and 
X is an integer such that the polymer 
has a molecular weight of at least 300. 
This additive suppresses foam forma- 
tion. 


U.S.P. 2,570,846. Mineral Oil Composi- 
tions Containing Esters of Reaction 
Product of Maleic Anhydride and 
Styrene. F. P. Otto, O. M. Reiff, and 
R. W. Barrett to Socony-Vacuum Oil 
Company, Inc. 

A mineral lubricating oil contains a 
minor proportion of the product ob- 
tained by copolymerizing six weight 
parts of maleic anhydride and five parts 
of styrene and esterifying the copolymer 
with a mixture of saturated aliphatic 
alcohols containing 12-14 C atoms in.a 
straight chain. The additive lowers the 
pour point of the oil. 


Shell Transfers Houston 
Plant Manager to California 


F. E. Caddy, formerly superintendent 
of Shell Chemical Corporation's Hous- 
ton, Texas, plant, has been named man- 
ager of the plant in Martinez, Calif. He 
succeeds O. M. Williams, who has been 
made assistant to the vice president in 
charge of manufacturing in New York 

A native of Wyoming and a graduate 
of Stanford University, Caddy joined 
Shell Chemical in 1931 as a laboratory 
assistant. He later held various technical 
and administrative posts in chemical 
manufacturing at Dominguez and Tor- 
rance, Calif., becoming senior technol- 
ogist in Shell Chemical’s San Francisco 

ice in 1947. He was made superintend- 
an of the Houston plant in 
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Avenue, 
8921. 


We are 


To better serve an important oil and gas 
Houston, Texas, Branch. This will mean faster and more efficient service for 
companies operating in that area. You can depend on the same quality 
products that have made Refinery Supply Company outstanding in the petro- 
leum industry. Our R.S. Oil & Gas Testing Specialties PLUS our exclusive 
distributorship of Central Scientific Company Products have made us leaders 
in our field . . . and now you can look forward to an even befter service . . . 


Semember—the Neusten CENTRAL SCIENTIFIC _-GNO 


address is 2215 McKinney 
Phone PReston 


REFINERY SUPPLY COMPANY 


Laboratory Apparatus and Supplies 


621-23 E. 4th Se. 


happy to 
announce the 
Re-Opening of our 
Houston, Texas Branch 


are Re-Opening our 


Oil and Gas Testing Equipment 
Tulsa 3, Oklahoma 
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another leading refiner who desalts with PETRECO 


Illustrated above is one of the largest batteries of Petreco Electrospheres 
in the world. This installation is located at the Port Arthur, Texas, re- 
finery of The Texas Company. In refinery after refinery, Petreco Desalters 
have proved their pay-out by increasing on stream time, increasing ex- 
pected unit throughputs and by reducing maintenance and repair costs. 
These advantages derived from charging desalted crudes also entail 
benefits such as reduced furnace plugging, longer tube life, maximum 
exchanger efficiency, less corrosion in the topping section, clear water 
bleed, salvaged waste oil and trouble-free, automatic desalter operation. 


For the best in desalting performance and service, get Petreco. 


32 South de Drive, 4 3, Tex 
PETROLEUM RECTIFYING COMPANY | \s00 cece sumer sucet, eng teach o. Colitemne 


PETRECO OFFERS COMPLETE 
DESALTING SERVICE 
AND FACILITIES 


SPECIALIZED Leppit PETROLEUM PROCESSES! O* SALT! NG 





re si 
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Every day more industries are buying Enjay 
chemicals. Industrial users know that the 
solvents and chemicals sold under the 
ENJAY* Oval Trade-mark are famous for 
high-quality and dependability. 


Cs 





ENJAY markets this wide range of industrial chemicals: ENJAY products are 


Petrohol 91 (Isopropyl Alcohol) Methy! Ethy! Ketone Arorpatic Tars marketed in bulk 
Petrohol 95 (Isopropyl Alcohol) Ethyl Ether Paratone or in quantities to fit 
Petrohol 99 (lsopropy! Alcohol) isopropyl Ether Parapoid 
Secondary Buty! Alcohol Diisobutylene Paratac your requirements. 
Isoocty! Alcohol Polypropylenes Paranox 
lsopropy! Acetate Butadiene Parafiow 


Secondary Buty! Acetate Isoprene Vistanex { ENJAY COMPANY, INC. 


Acetone Dicyclopentadiene Naphthetic Acids 15 W. Sist St., New York 19, N.Y. 
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Master Tank & Welding, Dallas, 
Names Tom Haley Sales Manager 

Tom Haley, who has been associated 
with the Master Tank and Welding 
Company of Dallas since its organiza- 
tion, has been pro- 
moted to sales man- 
ager. 

Prior to joining 
Master Tank and 
Welding he was sales 
manager of Master 
Petroleum Company. 

Haley attended 
North Texas Agri- 
cultural College and 
Irving, Texas, high 
school. 

A. McGee has 
been promoted to the 
position of office 
manager. Both pro- 
motions were announced by Sam 
Weempe, partner of Master Tank and 
Welding 


John Gossett Elected Chairman 
Of Directors for Two Companies 


At the recent meeting of the directors 
of Cenco Corporation, the parent stock- 


Haley 





FOR THE SAFETY 
OF YOUR MEN IN 
REFINERIES AND 
NATURAL GASOLINE 
PLANTS 


holding company, and Central Scientific 
Company, John T. Gossett, president of 
Central Scientific Company, was elected 
chairman of the board of directors of 
both companies, succeeding the late 
chairman, E. Perry Holder. 


Three Added to B-I-F Industries 
Staff in Managerial Capacities 

New personnel has been\ appointed by 
B-I-F Industries to its offres in Pitts- 
burgh, Minneapolis and Pri vidence, R. 
I. Douglass Taber, a Brown University 
graduate, has joined the company as 
manager of the Pittsburgh office. Since 
1 Ta>ver has been associated with 
Greeley and Hansen, consulting engi- 
neers in Chicago. 

Alden Carpenter, a graduate of the 
University of Minnesota, and formerly 
associated with Hitchcock and Esta- 
brook, consulting engineers in Minne- 
apolis, will take charge of the Minne- 
apolis office. 

Raymond McIndoe, formerly with the 
Pennsylvania department of health and 
a graduate of Rice Institute, Houston, 
has been appointed assistant manager of 
the Standard and Engineered Products 
Division of Builders-Providence, Inc. 


Bob Farmer Promoted to Sales 
Engineer by General Controls 

Robert L. (Bob) Farmer, an employe 
of General Controls Co., manufacturers 
of automatic pressure temperature, level 
and flow controls 
since 1943, was re- 
cently appointed fac- 
tory sales engineer. 

Farmer, who ma- 
jored in engineering 
at Stanford Univer- 
sity, will concentrate 
on sales engineering 
in the aircraft field, 
where. most of his 
work will deal with 
the Company's hi-g 
line of electrically 
operated valves, pres- 
sure and temperature 
controls. Former 

Farmer, previously attached to the 
Dallas factory branch office, was trans- 
ferred to Glendale in 1951. 


Multiple Du Pont Transfers 
Are Effective January 1, 1952 

Du Pont has announced it will trans- 
fer four district office managers with 
changes effective January | 

R. M. Glover, presently engaged at 
the Washington sales office, will become 
manager at Tulsa. He joined the com- 
pany in 1947 as a salesman in the Wil- 
mington office and served in both the 
Mid-Continent and Gulf Coast area be- 
fore being transferred to Washington 
last February. He is a Rice Institute 
graduate and was associated with Hum- 
ble Oil & Refining Company before 





DOUBLE THE VALUE OF 
e . see hear 





When you choose a Sier-Bath Screw Pump 
your total investment is about the same— 
but you get a pump worth twice as much: 


investment ‘‘B"’ 


ESCAPE DEVICE 


GLIDE TO 
SAFETY ON 
WEIGHT 

GERONIMO 

15 LBs. (Patent Applied For) 


GERONIMO will stand hardest wear and give 
unfailing protection to refinery and derrick men 
whose lives are endangered by fire, ping 
gases or other hazards. 
EASILY ATTACHED OR REMOVED 
EXTRA STURDY CONSTRUCTION 
QUICKLY STRADDLED 
POSITIVE, INSTANT BRAKE 
BRONZE “‘No-Spark"” SURFACES 
RECOMMENDED FOR 2" WIRE LINE 


« Write for lilustrated Folder « 


— MANUFACTURED BY — 


CHARLIE’S MACHINE WORKS 
PERRY, OKLAHOMA 


investment ‘‘A”’ TYPICAL CHOICE 


Cam, lobe, Vane or 


NET 
$1570.00 














get) high speed motors. As these motors 
provide service equal to that of low 
speed motors—and as Sier-Bath Screw 
Pumps provide superior service—"‘B” 
is the right choice. 


Sier-Bath Screw Pumps are more de- 
pendable, need less maintenance, and 
last longer than the types listed in “A”’. 
Because their axial flow allows low 
liquid velocities with higher RPM, 
they use less expensive (and easier to 
For further information, see your local Sier-Bath Representative, or write to 
Sier-Bath GEAR and PUMP CO., Inc. 
9249 HUDSON BLVD., NORTH BERGEN, N. J. 
Also Manutecturers of Georex Pumps, Precision Gears and Flexible Gear Couplings 
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/omorrows Basic Chemical: 





Vital today in many fields . . . indispensable to tomorrow’s key 
developments in chemical processing, Fluorine Compounds are 
rapidly gaining a place as Industry’s most versatile group of 
basic chemicals 

Their range of applications is as broad as the chemical in- 
dustry itself... from petroleum to propellants . . . from dyes to 
dielectrics. Highly versatile, they open the way to many ad- 
vancements in processes and products. 

Anticipating Industry’s expanding needs for fluorine com- 
pounds, General Chemical has conducted an extensive fluorine 
research program for more than two decades. With its basic 
position in Hydrofluoric Acid and Elemental Fluorine—and in 
the raw materials from which they are made—General is geared 
to produce virtually any fluorine chemical! that Industry might 
require. Today, it offers over sixty-five such products. Many 
more are under development as commercial chemicals or as 
custom-made specialties. 

If organic or inorganic fluorine compounds are indicated in 
your present or projected operations, consult with General 
Chemical first. You will find the broad experience of our fluorine 
specialists helpful to you from product inception to full-scale 
production. 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
Offices in Principal Cities from Coast to Coast 


BASIC CHEMICALS 


FIRST AN FLUORIDES 


-TO0AY/ 


GENERAL CHEMICAL FLUORINE COMPOUNDS* 


ACIDS 


Flueboric Acid 
Fivosulfonic Acid 
Hydrofluoric Acid 
Hydrofluoric Acid, Anhy. 
Hydroflvoric Acid, Anhy. 
(High purity grade) 


ACID FLUORIDES 


Ammonium Bifluoride 
Potassium Bifluoride 
Potassium Polyacid 
Fivoride *'50" 
Sodium Bifluoride 


ALKALI FLUOBORATES 


Ammonium Fivoborate 
Potassium Fiuoborate 
Sodium Fivoborate 


ALKALI FLUORIDES 


Ammonium Fluoride 
Potassium Fivoride 
Sodium Fluoride 


DOUBLE FLUORIDES 


Potassium Aluminum Fluoride 
Potassium Chromium Fluoride 
Potassium Ferric Fluoride 
Potassium Titanium Fluoride 
Potassium Zirconium Fluoride 


METAL FLUORIDES 


Aluminum Fivoride, Crystol 
Antimony Trifluoride 
Antimony Pentafivoride 
Barium Fluoride 

Cadmium Fluoride 
Calcium Fivoride 
Chromium Fluoride 

Cobalt Trifluoride 

Copper Fivoride 

Ferric Fluoride 


Lead Fluoride 

Magnesium Fluoride 
Molybdenum Hexafvoride 
Nickel Fivoride 

Strontium Fluoride 
Titanium Tetrafivoride 
Tungsten Hexafluoride 
Zinc Fluoride 

Zirconium Tetrafivoride 


METAL FLUOBORATE 
SOLUTIONS 


Cadmium Fivoborate 
Chromium Fiyvoborate 
Cobalt Fivoborate 
Copper Fiuvoborate 
Ferrous Fivoborote 
Indium Fluoborate 

Lead Fivoborate 

Nickel Fivoborate 

Silver Fluoborate 

Sh (Tin) Fluoborat 





NON-METAL FLUORIDES 


Boron Fluoride Gas 

Boron Fivoride—Diethy! Ether 
Complex 

Boron Fiuoride—Phenol Complex 

Boron Fivoride—Other Complexes 


* Sulfur Hexaflvoride 


HALOGEN FLUORIDES 


Bromine Trifluoride 
Chlorine Trifluoride 
lodine Pentaflvoride 


ORGANIC FLUORINE 
COMPOUNDS 


Genetron® 100—CH; * CHF2 
Genetron 101—CHs; * CCiFy 
Genetron 131—CCl; * CCiFz 
Genetron 150—CH2 = CFy 
Genetron 160—CHCI = CF, 
Genetron 170—CCle= CFy 
Genetron 265—CCIF= CF, 


*The products listed include those which are commercially available 


as wel: as a few presently produced only in experimental quan- 
tities. For further information on any of these, or on other fluorine 
compounds you may require, consult the General Chemical Product 


Development Department. 
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PETROLEUM PRODUCTS 


The sulfur content 
of oils, waxes a 
greases is an im 
tant measure o ae 
value and quality 
of the product 


Whether the de- 
sired sulfur content 
be high or low, it 
is mecessary to 
know exactly what 
amount is present. 


The combustion 
method offers a 
rapid and sure 
means of determin- 
ing sulfur in the 
wide range of per- 
centages a ma- 
terials encountered 
in the oil and 
grease field. 


The Dietert-Detroit Sulfur Determinator 
embodies the correct principles of the 
combustion method in a simple, rugged 
and convenient form. Complete analysis 
can be made in less than five minutes. 


Carbon determinations on organic com- 
pounds are being 
made in as little as 
two minutes with the 
Dietert-Detroit No. 
3003 Carbon Determi- 
nator. 


This methed can be 
applied to any petro- 
leum product. One 
example of the use- 
fulness of this method 
is the analysis of 
cracking catalyst for 
carbon content. 


Leading oil com- 
panies* are taking 
advantage of these 
versatile, time-saving 
determinators. Write 
to Dept. P-4 for de- 
tailed information on 
how you can apply 
rapid carbon and sulfur analysis to your 
problems. 


THE SHELL OIL COMPANY 


*Two lypical WSS ) THE PURE OIL COMPANY 


CONTROL EQUIPMENT 


POIETERY 


9330 ROSELAWN « DETROIT 4, MICH 


serving with the Navy during World 
War I 

Charles D. Towery, present manager 
at Tulsa, will be transferred to Houston 
to manage the Gulf Coast district. A 
graduate of Texas A. & M. College, he 
was formerly with Bethle‘icia Supply 
Company of Houston. 

Alfred R. Mullins, district manager at 
Houston, has been named manager of 
the eastern district with offices in New 
York City. Mullins joined Du Pont in 
1947 as a service representative. 

E. Hern Simpson, acting manager of 
the eastern district office, will return to 
Wilmington to resume his duties as sales 
manager of the petroleum chemicals di- 
vision. 


American Meter Appoints Kiraly 
Assistant to Production Head 


American Meter Company, manufac- 
turers of displacement gas meters, etc., 
has appointed Joseph L. Kiraly as assist- 
ant to the vice presi- 
dent of production. 
Kiraly attended Fenn 
College and received 
the degree of Indus- 
trial Engineer. Prior 
to service with 
American, Kiraly was 
with Stevenson, Jor- 
day and Harrison, 
management consult- 
ants of New York, 
for nine years. He 
assisted in surveying 
and installing modern 
managerial methods Kiraly 
covering job evalua- 
tion, incentive plans, production routines 
and payroll routine plans. 


Assistant Regiona: Managers 
Named from Cummins Engine Staff 

Cummins Engine Company, Inc., has 
promoted two sales engineers who had 
been working at their Columbus, Ind., 
factory to assistant regional manager 
capacity. 

R. A. D’Amour has been transferred 
to Washington, D. C., to assist Johu W. 
Post. He joined Cummins in August, 
1948, as a trainee engineer and was 
named sales engineer in May, 1949. A 
mechanical engineering graduate of 
Michigan College of Mining and Tech- 
nology at Houghton, he served with the 
Navy for four years. 

G. W. Plondke, a veteran Navy pilot, 
has been appointed assistant to Fred W. 
Hartmann, regional manager of the 
central area with offices in Chicago. 
Plondke graduated from George Wash- 
ington University in Washington, D. C, 
with a B.S. in mechanical engineering. 
He affiliated with Cummins in 
and was subsequently named sales en- 
gineer in February, 


General Electric Promotes Two 
Within Apparatus Sales Division 

General Electric Company revealed 
two key appointments made recently in 
their Apparatus Sales Division. 

Gerald L. Phillippe, Schenectady, N 
Y., was named manager of the division's 
financia] department. A graduate of the 
University of Nebraska in business ad- 
ministration, he joined G-E in 1933 as a 
student in the accounting disbursements 
division. Subsequently he was named 
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AT NO 
EXTRA COST 


100% Serrated Safety 
Grating by A. O. Smith 


A. ©. Smith 100% serrated safety floor 
costs no more than a plain surface floor. 
You get premium quality with positive 
safety protection—et no premium in 
price! 
on. Sanith Selety Grating, All 

ay i rating 
bearing. bars and oe ytmeny he are fully 
serrated 
Ask your purchasing agent, desi 
engineer or safety director to get at] 
details on this grating that assures 
maximum safety in any application, 

Fleer grating @ Stair treads 
Catwolks e Sinks tek © Manways 


AO.Smith 


ciacaiancadees 
Heuston 2 + Les Angeles 22 « New York 17 
Pittsburgh 19 + Tulse 3 
CERTAIN TERRITORIES STILL 
AVAMABLE TO DISTRIBUTORS 


/ 








A. O. Smith Corporation 
Grating Division, Dept: PR -1251 


Without obligation send me com- 
ete information on your Safety 
rating. 


Name 
Firm 





























BLAW- K 


afar: Ge a 


FIRST EXAMINE... 
THEN SELECT 
THE GRATING 

WITH ALL 


I. Srronc electro- 
forged construction 
for easy installation. 


2. Maximum OPEN 
Area for light and 
air. 

3. Easy To Main- 


TAIN...paint reaches 
entire surface. 


4, Sevr-CLean- 


ING, no sharp cor- 


ners to clog. 


5. Sare footing at 
all times with 
twisted cross bar. 


Write for complete 
specifications 


BLAW-KNOX DIVISION 
OF BLAW-KNOX COMPANY 


2005 Farmers Bank Building 


NOX 


STEEL . 


ING rrexos 


Ohio, 


| Contract 


traveling auditor, statistician. Apparatus 
department auditor and comptroller 

Woods McCahill, a Massachusetts na- 
tive who graduated from Harvard Uni- 
versity and from Harvard Law School, 
has been appointed counsel of the G-E 
law department, with headquarters in 
Schenectady. He joined G-E in 1946 as 
an attorney in the Apparatus division 
and held that position until his present 
promotion 


Carborundum Company Appoints 
Southwest Sales Representative 


Roy W. Brown has been appointed 
direct sales representative in the South- 
west for The Carbo- 
rundum Company of 
Perth Amboy, N. J 
Formerly a product 
specialist for Carbo- 
rundum’s “Mono- 
frax” fused cast re- 
fractory line, Brown 
will handle all re- 
fractory products of 
The Carborundum 
Company in his new 
assignment 

A ceramic engi- 
neering graduate of 
Rutgers University, 
and later research 
associate and instructor there, Brown 
has been with The Carborundum Com- 
pany since 1947 


Six Sales Staff Promotions Are 
Announced by Columbia-Southern 

Several promotions within the Colum- 
bia-Southern Chemical Corporation sales 
organization were announced recently. 
C. F. Bingham, manager of pigment 
sales, and J. F. Dockum, Philadelphia 
district sales manager, have been ap- 
pointed assistant directors of sales. 

P. A. Fodor, formerly in the Market 
Research and Development department 
at Pittsburgh, succeeds Dockum at Phil- 
adelphia as district sales manager. R. M. 
Simpson becomes manager of pigment 
sales 

E. M, Rollins has been named district 
sales manager at Dallas, with sales su- 
pervision of the Houston and New Or- 
leans branch offices. C. Stroemple 
has been transferred from Barberton, 
to the Market Research and De- 
velopment department at Pittsburgh. 


Thomas Griffin Transterred 
To Worthington Holyoke Works 


Worthington Pump and Machinery 
Corporation recently appointed Thomas 


F. Griffin as Holyoke Works Purchasing | 


Agent, succeeding Milton Roberts who 
resigned. Griffin, a resident of Spring- 
field, N. J., will make his new head- 
quarters at Holyoke, Mass. An employe 
of Worthington for ten years, he has 
served as purchasing agent, assistant in 
the general purchasing department, and 
since May, 1950, general buyer 

LeRoy D. White, coordinator of the 
Engineering Division previ- 
ously named general buyer, is a resident 
of East Orange, N. J., 
company employe for eight years. 


Welch, National Lead Veteran, 
Named Head of Metal Department 


William J. Welch, a member of the 
National Lead Company since 1916, has 


| been appointed manager of the com- 


pany’s metal department. He assumed 


Water levels 
‘are crystal clear with 
MACBETH GAUGE GLASSES 


BRAND 


In steam service, you can depend on 
Macbeth brand gauge glasses to stay 
crystal-clear permanently. They resist 
fogging, pitting, etching and staining ... 
provide moximum visibility at all times, 
even at a distance. 

OUTLAST ALL OTHER TYPES—Shock 
tests show that Macbeth gauge glasses 
can be heated to 425°F. and then 
plunged into ice water ... without break- 
ing! And the extremely low coefficient of 
expansion of Macbeth brand glasses 
| permits heavier construction for addi- 
tional mechanical strength . assures 
longer life than any other type of gouge 
| glass. Precision made for accurate fit and 
easy installation, Macbeth Gauge Glasses 
provide inexpensive protection for your 
boiler investment. Available in plain, re- 
flex, and high pressure types through 
your Mill Supply Distributor. 


‘CORNING 


GLASS WORKS 
CORNING, N.Y. 


Govge Glasses, Sight 
Glasses, Oil Cup and Lv- 
bricotor Cup Glassware. 





and has been a | 


a* "eG 


PYREX 
& 


00 Yeors of Making Glass Better ond More Useful + 
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when quality counts 








SPECIFY 


FOR 15 YEARS Tennessee Eastman has manufactured 
the most effective and efficient gum-inhibiting 
gasoline additives known to the refining industry. 

While the name, TENAMENE, is new to the in- 
dustry, the products themselves are not. Formerly 
these inhibitors were sold through another com- 
pany and under that company’s name. Today these 
additives are available directly from the basic 
manufacturer. 


WHICH DO YOU NEED? 


Tenamene 1 


@ gum inhibitor for motor fuels —_—_—» 


Tenamene 60 


@ copper deactivator ———> 


. lenamene 


the most effective gasoline additives known! 


Whether you have been using these Eastman 
additives under another name or not, you'll find 
TENAMENE represents the peak in quality and 
performance. And more than this, you'll enjoy 
doing business with Tennessee Eastman. 

We will be pleased to send you specifications, 
prices and samples. Write to Tennessee Eastman 
Company, Kingsport, Tennessee, or call our nearest 
sales representative. 


Tenamene 2 


a gum inhibitor for motor fuels and 
aviation gasolines 


Tena@mene astwan cxsoune avomives 


STOCKS OF TENAMENE ore carried in Lodi, New Jersey; Houston; Los Angeles; San Francisco; and Kingsport, Tennessee. 
SALES REPRESENTATIVES: New York—10 E. 40 St.; Cleveland—Terminol Tower Bidg.; Chicago 


—360 N. Michigan Ave.; Houston—412 Main St. West Coast: Wilson Meyer 


Co., San 


Francisco—333 Montgomery St.; Los Angeles—4800 District Bivd.; Portland—520 S. W. 
Sixth Ave.; Seattle—821 Second Ave. 





TENNESSEE EASTMAN COMPANY, Division of Eastman Kodak Company, KINGSPORT, TENNESSEE 
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managership of the metal sales depart 
ment in October, 1947, but prior to that 
time worked with the U. S. ( artridgs 
Company, the Atlantic Branch metal 
sales department, and Morris P. Kirk & 
Sons, Inc., all subsidiaries of the Na 
tional Lead Company 


Metallizing Engineering Names 
Julius Nill Southern Manager 


Julius H. Nill has been appointed 
southern regional manager for Metalliz 
ing Engineering Company, Inc. whose 
offices are in New 
Orleans, An employe 
since 1945. he had 
been the field engi- ATTENDING THE AIRETOOL Manufacturing Company sales conference at Springfield, Ohio, 
neer handling sales in were principal officers of the firm: W. T. Hamilton, president; O. F. Hamilzon, secretary; R. B. 
the middle and south Gordon, vice president; R. E. Boker, vice president, engineering; |. T. Thornson, sales manager; 
ern Atlantic states and L. B. Miller and H. C. Mathews, sales engineers. The 42 representatives in attendance came 
As such he devoted , from 17 stotes, Mexico and Canada. The company produces tube cleaners, tube expanders and 
much thought to the 7 
problems of salt and 
industrial atmos- the University of Kansas School of En- English Joins Pipe Protection 
pheric corrosion gineering, and formerly associated with " : 
Nill’s 25 years expe- the company in Kansas City, has been As Vice President for Sales 
rience in the mechan- named manager. The Washington office E. Rowland English has joined Pipe 
ical engineering field will render comprehensive service to Protection Service, Inc., of Elizabeth, 
includes marfe and Nill governmental agencies and private in- N. J., as vice president in charge of 
industrial engineer dustry within that area sales. He will also serve as assistant 
ing, and war-time experience as an out general manager. English was formerly 
fitting superintendent in Gulf and At Eastern division manager for H. C. 
lantic coast shipyards a a og Branch Price Company. Pipe Protection Service 
: For Refine u ompon operates coating and wrapping plants at 
Marley Opens Washington VFS ny SepRy oan? Elizabethport, N. J., Lowell, Mass., and 
: - weeney, Jr.. has been appointed 
Office; Cousins Is Manager to manage the newly opened Houston at customers’ job sites 
This month the Marley Company, Inc., office for The Refinery Supply Company 
manufacturers of Marley water cooling of Tulsa. The company manufactures Arthur Bartling Named Manager 
towers and air-cooled heat exchangers, R. S. oil and gas testing specialties, and G-E’s Apparatus Sales Division 
opened a Washington, D. C., engineer- is exclusive distributors for the Central 
ing service office located in the Wyatt Scientific Company. The new branch Arthur W. Bartling of Lynn, Mass., 
Building. Don Cousins, a graduate of office is located at 2215 McKinney Ave has been named manager of product 


The amazing CRAYONS 
that tell temperatures 


For heat-dependent operations, control 
temperatures with TEMPILSTIKS ’. Simplic- 
pad accuracy, and economy have made f ter : 
it’s this 
them standard equip t in th ‘ 
of industrial plants. Available for 56” SIMPLE 
different temperatures from 113° to 
2000 ° F—one for every temperature o iin cnet anil 
commonly specified for welding, ‘ Sudien quar diienn. ameerdiam: 
Eile comin alia Select Tempistik for | with these AMAZING ad- 
ing, casting, molding, 2 p dag ns vantages: 
drawing, straightening, , loan on Wibu eel 
ond scores of other heating } Sensitivity to instrument pres- 
eperations. Eliminate quess- sure changes as small as .025 psi 
work. Order today —Perfect stability—Self- 
workpiece with it. locking stem—Continuously con- 
Gives up to / nected handwheel—Stem loads up 
2000 to 40,000 lbs. —Stem travels up to 24” 
readings Stem speeds up to 36” p.m.—Com- 
When mork melts. pact design. 


specified temperature 
panty =~ Ag " hes been reached So different, you will want to investigate 


its possibilities immediately. 


WELDING EQUIPMENT CO. 
BOX 1538 FORT WORTH, TEXAS 





ferent valve +a 
employing a reversible 
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These six words briefly describe the noteworthy performances that Wolverine 
Trufin*—the integral finned tube—is showing wherever it forms a part of heat 
exchangers. 

As if developed expressly for the defense effort, Trufin is THE answer to today's 
cry for more production because it possesses the physical advantages of greater 
capacity. 

Just a glance at its unique construction will tell you why Trufin performs so well. 
Note that the fins are part of the tube itself. Thus there is a positive, uninterrupted 
thermal flow. This one-piece construction removes the hazard of fin and tube 








separation resulting from vibration or expansion and contraction, and permits 
more uniform temperature control. The space-saving advantage is obvious; the 
equivalent outside surface area of a 19” length of plain tube, ¥" diameter, for 
instance, can be obtained in just one inch length of Trufin of the same diameter. 
The continuous, smooth surface between the fins, too, enhances the flow of liquids 
through them and lessens the tendency for the formation or accumulation of 
obstructions that “ecessitate more frequent cleaning. 

Trufin is available in a variety of alloys, including bi-metal; in a wide range of 
sizes, fin spacings and heights. If you are retubing or installing new heat exchangers 
or condensers, consider Trufin—the tube recognized for its high efficiency. 

Would you like a Bulletin that gives detailed information about operuting heat 
exchangers efficiently? Ask for a copy on your stationery. *Reg. U. S. Pot. Of. 


. WOLVERINE TUBE DIVISION 
Wolverine Trufin and the Wolverine 


Spun End Process available in Canada Calumet & Hecia Consolidated Copper Company 
through the Unifin Tube Co., London, INCORPORATED 
Ontorio. 


Manufacturers of seamless, nonferrous tubing 
1431 CENTRAL AVENUE Ld DETROIT 9, MICHIGAN 


: 
| 
’ 
: 
‘ 
: 


Wolverine Condenser tubes stocked by Butler Industries, Inc., 355 South Fourth Street, 
Beaumont, Texas. Telephone Beaumont 5-2351. 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA 


Scles Offices in Princ pal Cities 


Export Department, 13 E. 40th St., New York 16, N. Y. 
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Gaskets cut irom solid 
metal, sheet-packing, 
of double jacket type as 
needed 


Corrugated meta! gas 
kets for refinery use 
Made of ingot iron 
Terne-piate. aluminum 
stainless steel and 
mone! in sizes trom | 
nach 


Hendy calculator 
—one side tells 
you which strep 
te wee for any 
given corrosive 





1956 Hawthorne Ct. Melrose Pork, if. 
(Chicago Suburb) Sm.2 


GASKETS FOR 
HEAT EXCHANGERS, 
COOLERS AND 
CONDENSERS 


A.P.1. ring gaskets for 
high pressure lines tor 
use on ring-type flanged 








TILT-UP TYPE WALLS of the Filtrol 
Calif., 


research building being erected at Vernon, 


will be constructed of reinforced concrete slab with poured columns and roof beams. 


Individual laborotories and offices will be separated by fire-proof walls of metal stud and 
plaster construction. Completion of the new building is expected before the middle of 1952. 
Filtrol Corporation is currently supplying 50 percent of all cracking catalysts sold to the petro- 


leum industry. The company completed a $3 million catalyst plant 


in Salt Loke City earlier 


this year. 


sales practices for the General Electric 
Company's Apparatus Sales Division 
and will make his headquarters in Sche- 
nectady. Bartling was general sales man- 
ager of the Small Apparatus Division 
before his appointment. He is a graduate 
of the University of Illinois where he re- 
ceived a B.S. in electrical engineee ring 
and has been a employe of G-E since 
1919 


Carrier Installs Centrifugal 
Refrigeration at Monsanto Plant 

Carrier Corporation is installing the 
first large centrifugal ammonia com- 
pressor ever installed in the U. S. at the 
Monsanto Chemical Company plant in 
Nitro, W. Va. It will be used for process 
refrigeration. The five-stage centrifugal 
compressor, driven by a 600 hp. motor, 
will double the capacity of the existing 
reciprocating ammonia system. The new 
unit will serve as the low stage com- 
pressor in the Monsanto plant, taking 
the ammonia at 25 pounds suction pres- 
sure and discharging it to the high stage 
at 75 pounds 


General Controls Names Wengerter 
Division Manager in New York 

Felix Wengerter has been appointed 
district manager of the New York 
branch office for General Controls Com- 
pany of Glendale, Calif. He was given 
complete charge of all New York and 
Newark branch office territory activities 
for General Control's line of automatic 
ontrols 


Wheelco’s Western Sales Unit 

Moved to Larger Chicago Office 
Offices of the Western Division sales 

organization of Wheelco Instruments 


EXCEL-SO 


os BS eh se: 


remove all free water from 


products streams prior to 


dessicant dehydration 


Warnen LEWIS 
Company 


P O. BOX 3096-0 . TULSA 


OKLA 


Company, manufacturers of industrial 
measuring, controlling and recording in- 
struments, were moved to 2320 Milwau- 
kee Avenue, Chicago, to facilitate ex- 
pansion. The Chicago office which serves 
as sales headquarters for agents covering 
the territory from Detroit to the West 
Coast, is directed by R. A. Schoenfeld 


Air Filter Manufacturer Opens 
Canadian Office in Montreal 


Canadian activities of American Air 
Filter Company, Inc., at Louisville, after 
January 1, 1952, will be handled by 
American Air Filter of Canada, Ltd., 
Montreal, under the direction of Wil- 
liam G. Hole, formerly of Darling Bros., 
Ltd. Representative in larger Canadian 
cities will handle the AAF line of air 
filters, electronic precipitators and Roto- 
Clone dust collectors. 


Lion Oil Names Kelly Manager 
Of Western Division Sales 

Douglas Kelly, Jr., formerly assistant 
sales manager of Lion Oil Company's 
western chemical division, has been 
named manager of chemical sales for 
that division and will continue his head- 
quarters in F! Dorado, Ark. Kelly joined 
Lion Oil in August, 1949, as a field rep- 
resentative in chemical sales, but pre- 
viously had been associated with The 
Barrett Division, of Allied Chemical & 
Dye Corporation. He is a graduate of 
Tulane University, New Orleans 


Timken Roller Bearing Com oe ny 
Appoints Lyle to Buffalo O:..ce 


The Timken Roller Bearing Company 
has appointed Sherman R. Lyle of its 
Cleveland office to the position of dis 
trict manager of the Steel and Tube di- 
vision, Northern Pennsylvania and New 
York State district 

Lyle, who joined The Timken Roller 
Bearing Company in 1940, is a graduate 
of Case Institute of Technology. He has 
been with the Timken Company as sales 
engineer for the Cleveland district since 
1946. Lyle’s new office will be located 
in Buffalo 


Warner Lewis Company Expands 
Plant Fabrication Facilities 


Construction has already started on 
a plant expansion program involving 
new fabrication equipment and a new 
building for Warner Lewis Company. 
The new facilities, across the street 


from their present location at 817 N 


Petroleum Refiner—V ol. 30, No. 12 





cutting 
oils 
work 
hetter 


The addition of Monsanto’s Santolube 52, 
a new oil additive, to your cutting oil 
formulations steps up tapping 
efficiency . . . steps up threading efficiency 
. . . lengthens tool life. 
As little as 2% of Santolube 52 may 
replace as much as 10% fatty oil component 
of certain cutting oil types and yet give 
improved tapping and threading efficiency. 
Santolube 52 contains no sulfur or 
chlorine, therefore makes no difference 
in the ratio of these elements in 
your cutting fluids. 
Investigate Santolube 52 as an 
economical additive . . . as a means of 
helping your customers obtain longer tool 
life. For information, write MONSANTO 
CHEMICAL COMPANY, Organic 
Chemicals Division, 1775-L South Second 
Street, St. Louis 4, Missouri. M . 
Typical Inspection Valves for SANTOLUBE 52 ONSA N] (0) 
Specific Gravity at 60°/60° F. 0.97 ( ) 
Viscosity, S.U.S. at 210° F, 99 HEMICALS ~ PLASTICS 
$.U.S. at 100° F 2300 
Color, ASTM 3.5 


Neutralization Number 5—12 


J Phosphorus Nil 
Santolube: Reg. U. 8. Pat. Off. SERVING INDUSTRY...WHICH SERVES MANKIND 
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iS VACUUM 
THAT’S 99.99% 
PERFECT 


good enough 
for your process? 


_ degree of vacuum is easily obtained 
with the Croll-R four or five-stage steam jet 
EVACTOR, with no moving parts. Each stage from a 
technical standpoint is as simple as the valve that turns 
it on. Numerous four-stage units are maintaining indus- 
trial vacuum down to 0.2 mm. and less, and many thou- 
sands of one, two and three-stage units are maintaining 
vacuum for intermediate industrial requirements on prac- 
tically all types of processing equipment. 

By permitting water, aqueous solutions or any volatile 
liquid to evaporate under high vacuum and without heat 
from an outside source, bh BTU’s can be removed 
to chill the liquid down to 32° F., or even lower in the 
case of solutions. This is the principle of the Croll- 
Reynolds “Chill-Vactor.” Hundreds a these have been 
installed throughout the United States and in several 
foreign countries. 

An engineering staff of many years experience has 
= on this type of equipment and is at your service. 

hy not write today, outlining your vacuum problem? 


CROLL-REYNOLDS CC., INC. 


Main Office: 751 CENTRAL AVENUE. WESTFIELD, NEW JERSEY 
17 JOHN STREET, NEW YORK 38, 
Chill- Vectors Steam Jet Evactors Condensing Equipment 


234 


BEAVER 26-Riy 
‘OS, 


ane onl “ 
of its king that _ . 


+.-Cuts either standard “taper” or electric “straight” conduk 
threads by a simple adjustment. 

.. has “radio” dial size-setting. Dies can be removed in a few 
seconds FROM THE OUTSIDE without use of tools. 

..is fully-adjustable and easy-working. The only | to 2-inch 
pipe threader that cuts standard, oversize and unitersize threads 
of pattems standard length. 

The Beaver 26-R uses one set of dies to thread four sizes—l, 1%, 

1% and 2-inch. It is tully-cdjustable for oversize or undersize threads 
to compensate for variation in fittings. There's a cam-type universal 
seli-centering chuck, too, which centers the pipe accurately and 
insures straight pipe lines. Yet, “drip threads” may be cut when 
desired for heating lines. 

Your customers benefit from the advantages of Beaver 26-R. Why not 
tell them about it today? 


SEND FOR BEAVER CATALOG NO. 5). Address Beaver Pipe Tools, lac., 
252-300 Dane Avenue, Warren, Ohio, U. S. A. 


poo ci OHIO, U. S.A. 


252-300 DANA AVENUE 








On the job 


throughout the industry! 


You find SUPERIOR equipment wherever efficient, modern 
operation is needed. Why? Because the industry knows that 
we manufacture refinery and gasoline plant equipment that 
operates under the toughest conditions. 

At SUPERIOR your pians, too, receive the careful attention 
and skilled workmanship that meets strict code and customer 
specifications. TRY SUPERIOR! 


Every job we do is a SUPERIOR job! 
ALSO 
FRACTIONATING TOWERS * HEAT 
EXCHANGERS + SCRUBBERS AND 
RETUBING OF HEAT EXCHANGERS 








API-ASME 
AND ASME CODE 


CERTIFIED BY 
NATIONAL BOARD 











For information or estimates call 
Amcrillo 3-4395 


TURING COMPAKY 


TER AS 





SUPERIOR MANUF 


mMma®Rite co, 


Petroleum Refiner—V ol. 30, No. 12 





Lewis Place, Tulsa, will give Warner 
Lewis Company almost 20,000 square 
feet of shop space for fabrication. 

With the announcement of the new 
added facilities, Waraer Lewis Com- 
pany is now fabricating all types of 
non-ferrous metals including Monel, In- 
conel, nickel, aluminum, brass, stainless 
steel, silicon bronze, clad steel and alloy 
steels 

The Warner Lewis Company was or- 
ganized in 1931 as a manufacturers’ 
agent but the manufacturing of steel 
vessels was begun late in 1946, 


Quaker Names Merkel, Klemm 


Quaker Rubber Corporation, division 
of H. K. Porter Company, Inc., Phila- 
delphia, has appointed J. 7. Merkel and 
E. E. Klemm, branch managers of the 
Detroit and Cleveland districts, respec- 
tively 

Both Merkel and Klemm will assist 
the district managers in the operation 
of the sales office and warehouse 

Merkel has been associated with 
Quaker in a sales capacity since 1948 
and has had previous experience in the 
rubber industry. He attended Detroit 
Institute of Technology and Wayne 
University 

Klemm has been a salesman with 
Quaker for more than three years, and 
is a graduate of Baldwin-Wallace Col- 
lege with degrees in Economics and 
Business Administration 


Anderson Returns to B&W Tube 


James S. Anderson, who has been on 
leave from The Babcock & Wilcox 
Tube Company, has returned to his 
duties as assistant general sales man- 
ager with the company at Beaver Falls, 
Mass. Anderson has been in Washing- 
ton serving as chief of the Tubing Sec- 
tion of the Iron and Steel Division of 
the Industries Operations Bureau of 
the National Production Authority since 
April, 1951 


REFINER CLASSIFIED ADS 


RATES for Classified Ads are $8 per column inch. Minimum size one column inch. In smallest 
type size, figure 50 words per inch. Situations Wanted $4 per column inch. All ads 

able vance. Ten percent discount tf three or more insertions are ordered at same time. 
COPY DEADLINE is 25th of month preceding date of issue. Send copy and checks to: Classified 
Ad Department, Petroleum Refiner, P. O. Box 2608, Houston 1, Texas. 


© 7 * . * * * * * * * x * « * 7 








Engineer Available 


BSChE 1949 (cum laude), EE 
minor, 3 years USNR, age 26, person- 
able, presently employed as process 
engineer, one year polymer develop- 
ment, one year petroleum process engi- 
neering, has inquiring and original type 
of mentality, proven creative ability. 
Has originated and developed to plant 
scale valuable petroleum process yield- 
ing over $300,000 per month—payout 
time of half year. Now developing 
another original and patentable process 
for same firm, Present salary does not 
reflect ability or results. Desire change 
due to lack of financial incentive. De- 
sire foreign position (tax benefits) or 
opportunity for minor share of creative 
results. Wide field of interests. Avail- 
able for interview late December. Box 
107-R c/o Petroleum Refiner, Houston, 
Texas. 








SCIENTIFIC JOURNALS 


Back Sets and Volumes wanted to buy. 


Ashley, 24 E. 21, N. ¥. 10, N. ¥. 








CAREER OPPORTUNITY FOR 
PIPING DESIGNERS 


Work in Southern California 


Positions are open in the engineering and 
design of complete oil-refineries and 
chemical-plants. Our expanding work- 
load presents opportunities for advance- 
ment. 


Prefer mechanical engineers with ex- 
perience in the design and drafting of 
high-pressure piping. 

Please send a detailed summary of your 
education, experience, and personal his- 
tory to our Personnel Department. Also 
include a recent photo of yourself, All re- 
plies will be kept confidential. 


Cc. F. BRAUN & CO. 
Engineers’ Fabricators Constructors 
Consultants 


1000 South Fremont Avenue 
Alhambra, California — 


























WANTED—Traveling Avditor 

Wanted—Sales Engineer Excellent opportunity for auditor who 

is free to travel. Work requires audit- 
A large national and well established ing of oil company records in the 
manufacturing organization of oi! in- United States and Canada. Applicant 
dustry and industrial equipment has should be familiar with refinery pro- 
an opening for a sales representative cedures. Yield clerk and typing experi- 
to cover Bast Texas and South Louisi- ence helpful. Must have avtomobile. 
ana. Age 30 to 40. Job will require Reply to Box 109-R, c/o Petroleum 
approximately 75% of time traveling in Refiner, Houston, Texas. 
the territory and within a year will 
require establishing residence in Louisi- 
ana. Ol) field experience not necesary 
but helpful. Must have sales experience. 
Replies confidential. Our organization FOR SALE 
knows of this ad. In relying give full 4 fl 
details, experience, present salary and Sharples En Bloc Centrifuge Type 
any other pertinent information. Will M-31-20-8CA-14 complete, used app. 
— for personal interview if you 30 hours. $850.00 f.o.b, A.A.A. Prod- 
ook like our man. Address Box 108-R, . 
c/o Petroleum Refiner, P. O. Box 2608, ucts Inc., 4030 South Tacoma Way, 
Houston, Texas Tacoma, Wash. 





























Good Results Always from PETROLEUM REFINER Classifieds | 
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Rusty belts look geod 
+ new offer treetment 
with O. C. 32 





Get more production— 


longer equipment life! 


G*t rid of crippling scale and 
rust the fast, safe chemical way 


a " : 
. ys —with Oakite Compound No. 32. 


Section of pipe before This inhibited acid material 
and after descaling with 
Ockite Compound No. 32 


quickly dissolves scale and rust 
without attacking sound metal. 
Much quicker than rodding, lanc- 
ing, or steaming-out; much safer 
than raw commercial acids. Cuts 
down-time—saves equipment. 


Use Oakite Compound No. 32 to 
descale heat exchangers, diesel 
water-cooling systems, fraction- 
ating and absorption towers . . . to 
de-rust valves, fittings, steel shaft 
casings, chains, etc. 


FREE BOOKLET F 4305 tells all about 
it. Ask your local Oakite Petroleum 
Service Representative, or write 
Oakite Products, Inc., 44C 
Thames St., New York 6, N. Y. 
No obligation. 


Technical Service Representatives in Principal Cities of U. S. & Canada 


OAKITE 


PETROLEUM SERVICE DIVISION 





“SEALOL” 


“Sealol” makes smooth work of the toughest rotary 
shaft sealing problems. This balanced-pressure seal 
handles a wide range of fluids, temperatures, speeds, 
and pressures. It minimizes frictional drag, eliminates 
shaft scoring, saves axial and radial space. Here area 
few examples of “Sealol” — sealed products: 


PUMPS 
36,000 RPM 4" Shaft 200°F Kerosene 300 PSI 
3,500 RPM 4" Shaft 150°F Aviation Gasoline 60 PSI 


1,800 RPM 1%” Shafe Room Temp. Ucon Hydraulic 
Fluid 1500 PSI 


11,000 RPM 214" Shaft 200°F Lube Oil 20 PSI 


1,750 RPM 244" Shaft 200°F Acid and Caustic 
Dye Liquors 15 PSI 


3,500 RPM 1%" Shaft Room Temp. Propane 350 PSI 
1,800 RPM 1” Shaft 200°F Brine 100 PSI 
GORPM "Shaft 70°F Sulfur Dioxide 100 PSI 


GEAR BOXES, SPEED REDUCERS, AGITATORS 
6,800 RPM 5° Shaft 125°F Lube Oil Atmos, Pressure 
18,000 RPM 114" Shaft 150°F SAE 10 20 PSI 
80 RPM 254” Shaft 350°F Steam and Hor Air 
Amos. Pressure 
TURBINES, COMPRESSORS, SUPER-CHARGERS 
15,000 RPM 1%j¢"Shaft 300°F Alcohol Vapor 65 PSI 
7,700 RPM 514" Shaft 356°F Lube Oil 2 PSI 


3,024 RPM 342” Shaft 250°F Oil Mise 
and Air 74%” Hg. abs. 


70,000 RPM = ;" Shaft 230°F Oil Mist 

and Air 19” Hg. abs, 
Why not avail yourself of “Sealol” seal-engineering 
experience: Our Engineering Department is at your 
disposal. Send blueprints and problem description to 
Sealol Corporation, 45 Willard Ave., Providence 5,R. I, 


& 
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your pipe-lines 
ain 


os os. | . i 


suid STAMINA 


Reduce main tenance 
with D-F §-E Joints 


Shortages of manpower require you to build stamina in 
your lines. *Directed-Flexing Self-Equalizing, an exclusive feature 
of Badger Exp joints, all-curve flexing in the 
corrugated member. Thus, localized flexing stresses cannot form 

. metal fatigue cut to a breakdowns are 
virtually eliminated. 

But that’s not the whole Badger story. In addition to 
controlling the flexing movement within each corrugation, the 
specially designed Self-Equalizing Rings also control intra- 
corrugation movement. For unbeatable stamina be sure you get 
the exclusive Badger combination — Directed-Flexing Self-Equaliz- 
ing — when you buy .. . specify Badger Expansion joints for 
every job. 











Only Badger Expansion Joints have Directed-Flexing 
Self-Equalizing rings which progressively control the 
movement of the all-curve corrugations. 

Plus 5 other big features 


@ Packless . . . pressure-tight single tube — 
wept 





@ Compact .. . approximately the size of Banged fitting 
@ Special forming . . . no structure weakening stresses 
@ Controlled heat treating . . . assures long life 

@ Wide range of traverse — p — temperate 

Fabricated from d idi 
and temperat tain 
alloys to withstand high p 
temperat and i 








d copper for normal pressures 
steel or 























MANUFACTURING COMPANY 
230 BENT STREET, CAMBRIDGE, MASS, 
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COMBINATION 


Layne offers you the right combination of unmatched 
experience plus modern equipment for installing well 
water units of any size—and for any purpose. Layne has 
made more water supply installations than any other firm 
in the entire world, and this valuable experience places 
Layne in a position to unquestionably do every job ex- 
actly right. Once the installations have been made, a 
oo record of everything is kept; strata formation, 
sand porosity, casing details, sand screen length, diameter 
and metal used, all pump information including bearings, 
shafting, impellers and operating characteristics. With 
such information, Layne is always in a position to give 
quick and most economical service for adjustments or re- 
pairs if and when needed 


Everything by Layne 


Layne accepts your contract for furnishing everything; 


Layne supervision, Layne drill crews, Layne drill equip- 
ment, Layne designed and Layne built louver type sand 
screen and Layne high efficiency vertical turbine ps. 
No other firm is involved, therefore there is no divided 
responsibility. This plan gives you the very finest well 
water su units that world wide experience and skill 
can possibly design and build. 


Layne offers a wide range of fully illus- 
trated catalogs covering all phases of 
well water installations for all types of 
industry. Write for more information. 


LAYNE & BOWLER, INC. 
General Offices, Memphis 8, Tenn. 


WATER & SUPPLY 


m WELLS & PUMPS 
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@ This heat exchanger, fabricated by the Nooter Corporation, 

St. Louis, Mo., contains Revere Admiralty Metal Tubes. They were 
specified after a thorough study of operating conditions 
indicated that they would be the most satisfactory. Though Revere 
Admiralty Metal Tubes are generally considered to be 

acceptable under a relatively wide range of conditions. and are 
bought in such large quantities as to warrant the term “popular,” 
they are by no means all-purpose tubes. In fact, there is no one 
tube alloy that can be called “best,” because condenser and 


heat exchanger installations vary so greatly in their requirements. 


In order to meet these differences, Revere Coes two things; it 
makes condenser tubes in a number of different alloys, and 

it collaborates with its customers, through the Revere Technical 
Advisory Service, in specifying the alloy most likely to meet 


individual service requirements. 


Among the Revere Condenser Tune Alloys are: Admiralty Metal, 
Arsenica' Topper, Muntz Metal, Aluminum Brass, Aluminum 
Bronze, Capro-Nickel. Revere also supplies tube plates in a variety 
of alloys. If you have any questions regarding the selection of 

tubes or plates for condensers and heat exchangers, consult Revere. 


COPPER AND BRASS INCORPORATED 
Founded by i Revere in 1801 
230 Park Avenye, New York 17, N. Y. 
. . 


Mills: Babinare, Md.; Picses end Citas, IIL; Detroit, Mechs ipo Angeles 
id Riverside, Calif.; New Bedford. Mass.;: Rome, ! 
“Sales Offices in Priel Cities, Distributors LA 


SEE “MEET THE PRESS” ON NBC TELEVISION EVERY SUNDAY 
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COOLING TOWER WORKERS 


it operates day in and day out without 
trouble. 


Cooling tower workers know that their 
reputation for steady, low-cost, efficient 
cooling tower operation goes up when 
Hartzell cooling tower fans go in. They know 
that this fan, even in the 22-foot size, has an 
‘amazing ability to withstand damage from 
vibration, abrasion, moisture, most acids and 
alkalies, salt and other deteriorating factors. 


They know that every Hartzell cooling 
tower fan has adjustable blades. If air- 
volume needs change, blade pitch can be 
changed, within reasonable limits, to match 
the changed needs. That feature often saves 
the cost of a new fan. 


They know that Hartzell hubs pack tre- 
mendous strength—far beyond any 
calculable needs. 


In short, they know that properly installed 
Hartzell cooling tower fans are insurance of 
trouble-free, efficient air-movement for a 
long time to come. 


Patented Hartzell features produce those 
results. 


To be sure of fans your cooling tower 
workers will like because they'll do a better 
job, simply specify Hartzell. Most cooling 
tower builders use them regularly; all can 
obtain them. If you build your own tower, 
just ask ao Hartzell user what fan you should 
use. 


CLIP AND MAIL THIS COUPON NOW FOR INFORMATION od 


HARTZELL 


DEPT. R 


PROPELLER FAN CO. 


Div. of Castle Hills Corp. 


Nome 











Compony — 





Street & No 





City & Stote 





DPELLER-TYPE FANS AND BLOWERS—ROOF VENTILATORS—UNIT HEATERS © ENGINEERING OFFICES IN PRINCIPAL 
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* Fabricators and Erectors of Depend- 


able Steel Storage for a third of a 
Century. . . . Any type. . . . Any size. 
Anywhere. . . . Cut-down and re- 


erection of old rivited storage. 








STEEL PLATE 

FABRICATORS 
AND ERECTORS 
SINCE 1913 








Repeat Order After 
Repeat Order 
Expresses the 
Satisfaction 

of Users! 


MCDONALD 


LOADING ARM ASSEMBLY 


(Plate 214——Size 3”) 


Balanced Design, Special Features, Bring New Efficiency to Loading 


A DESIGN FOR TROUBLE FREE LOADING. 

SWING JOINT FEATURES ARE EXACTLY THE SAME 
AS OUR WELL KNOWN MASTER SERIES — CON- 
CENTRIC DESIGN. 

RANGE—7 ft. closed to 11 ft. extended—measured from 
center line of riser. 

DIVIDED COUNTER-WEIGHTS—cannot strike riser. 

SOLDERLESS JOINTS on entire brass slide sleeve assembly 
—assures easy replacement and stronger construction. 

BOLTED STUFFING BOX on slide sleeve—easily adjusted 
and repacked — oversize bearing area assures easy 
operation. 

FELT WIPING GASKET — easily replaced — keeps slide 
tube clean — increases life of tube and packing. 


ALUMINUM OUTBOARD SWING JOINT — concentric 
design — drop tube hangs vertically. 

DETACHABLE HANDLE — operates slide sleeve and drop 
tube. 


SHOCK-PROOF LOADING LINE VALVE equipped with 
effective VACUUM BREAKER. 


Write for prices and further details of the new McDenald 
Loading Arm Assembly. 


A. Y. MSDONALD MFG. CO. 
The Home of the Swing Joint 


DUBUQUE, IOWA 
There's a McDonald Branch or Distributor Near You 


~ME DONALD | 





